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In preparing a new edition of this work the p„,^cb. 
author has profited by the opportunity to revise, 
correct, and considerably augment many subjects 
respecting which more information has in the 
interval been obtained, and in describing which 
he is enabled to lay before the reader much 
closer data, derived from the practical working 
out of most of the varied applications of Photo- 
graphy. 

The section on Lenses has been entirely re- 
written, for the reason that recently many addi- 
tions have been made to the various qualities of 
these instruments ; whereby different treatments, 
according to varying requirements, can be suc- 
cessfully adopted. 

In Astronomical Photography he has to acknow- 
ledge his obligation to that early and most suc- 
cessful operator. Dr. Warren de la Rue, for his 
kind revision and additions to the article. Whilst 
in Photo-micrography he is enabled, by the kind- 
ness of Dr. Maddox, to give precise details of the 
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pmtace. nice manipulations which, originated, or skilfully 
carried out by him, have rendered his transcripts 
of the wonders revealed by the microscope amongst 
the most perfect hitherto seen. 

To those eminent opticians Mr. Dallmeyer, 
Mr. Eoss, and Mr. Voigtlander (through his 
representative Mr. Callaghan), he is indebted for 
the extreme liberality with which all sorts and 
sizes of lenses, when they did not happen to be in 
his collection, have been placed at his disposal for 
the elucidation of the subject, and also for much 
useful information respecting them. 

In conclusion, he hopes that the description of 
the manipulations and varied applications of this 
most interesting art which, without any reserva- 
tion, he lays before the student, may smooth some 
diflBculties, save perplexity and needless expense, 
and assist in advancing it to its further perfection. 



London ; June Isty 1868. 
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A MANUAL 



ov 



PHOTOGRAPHIC MANIPULATION. 



INTRODUOTION. 

The feelings of curiositj' and astonishment with iwraopucT. 
which the discovery of Photography and its earlier Photography; 
productions were regarded, have now sobered down 
by our intimate and daily acquaintance with its 
results in some one or other of the numerous 
directions in which its powers are applied. 

Still the very fact that it has become a com- its popularity 
mon-place, proves its extreme popularity; and 
the most indiflferent of the pictures of its followers 
is not without its value in the diffusion of know- 
ledge, the creation of a feeling for Art, and an 
increased appreciation of the infinite wonders and 
beauties of Nature, in individuals who, without the 
facilities which it has given, would probably have ^ ^d^"- 
remained entirely strangers to such enjoyments. 

In a multiplicity of ways, Photography has i*» appUca- 
already added, and will increasingly tend to con- 

1 
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El tribute, to the knowledge and happiness of man- 
kind : by its means the aspect of our globe, from 
the tropics to the poles, — ^its inhabitants, from the 
dusky Nubian to the pale Esquimaux, its pro- 
ductions, animal and vegetable, the aspect of its 
cities, the outline of its mountains, are made 
familiar to us. 

The traces of those generations long ages since 
passed from its surface, who, with the inherent 
feeling of our kind, have striven to leave to a dim 
posterity, by their gigantic but decaying eflforts, 
some relic and memento of their passage; all 
have been or will be brought in intense reality to 
our very hearths. 

Nay, passing even beyond in its career, already 
have the appearances of the firmament, of the 
photosphere of the sun, the minutiae of the planets, 
and of our satellite, been noted with unerring 
accuracy ; the mysterious currents of electricity, 
and the movements of our atmosphere, are by its 
means exactly registered; the marvels disclosed 

• by the microscope are faultlessly delineated, and 
in these, as in all directions, we cannot put limits 
to its scope and powers. 

The antiquary and architect are indebted to it 
for such faithful images of the objects of their 

, pursuit and study as they have never previously 

' seen, — the mechanist and the engineer may take 
their compasses and measure the parts of each 

J, engine, viaduct, or bastion, which nature's draw- 
ing has laid down to scale for them. The artist 
and the dilettante have transcripts of the distant 
and scattered masterpieces of Baffaelle and Titian, 



INTRODUCTION. 3 

of Velazquez and Murillo, brought together and iNraop ucT, 

united for near comparison in their folios ; not as 

mere diluted translations by the hands of others, uid the Ym 

Arti. 

but with their own touchy feelings and power; 
having now, moreover, by the recent perfecting 
of the " Carbon printing process/' the satisfaction 
of feeling that the precise counterparts, even to the 
colour of the chalk employed, of the expressed 
first thoughts of the art-giants of the sixteenth 
century — which have come down to us, on paper, Drawing! by 
unscathed after a lapse of more than three hun- maiters. 
dred years — will many of them also survive and 
be in existence at a still more distant interval 
from the present ; and that when the calamity 
occasionally occurs of the destruction of any of the 
great originals — as has happened recently, by fire, 
to the masterpiece of Titian, the ' Peter Martyr* 
— often cited as the first picture of the world — 
fac similes so wonderful that but a few years ago 
they would have brought immense sums as the 
original drawings, will be left behind, scattered 
broadcast over the world, by that condition and 
their each containing the power of unlimited and 
continued reproduction defying total annihilation. 

The emigrant and traveller, far from their The Emi- 
early home, send mementos from distant climes, ^veiifr. 
of halts under sultry skies, in which, surrounded 
by strange, swarthy figures, and shaded by the 
luxuriant vegetation of the tropics, the elephant 
and camel browsing beside them, those dear to 
them in distant England see the familiar face 
from which they may long be separated. Amidst 
the icy barriers which have been placed to guard 
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iNTBODPCT. the hidden mysteries of the Poles, those who have 
had the daring to endeavour to penetrate their 
awful solitudes have made use of Photography to 
bring away the impress of them. 

Famfliar From Australian cabin, from Canadian log-hut, 

come images of faces bom on that distant soil, 
akin in blood, yet strangers to those at home who 
bear their name, — even the humble artisan and 
lowly cotter, heretofore deprived from indulgence 
in such natural feelings, may see the mementos of 
those who are, or have been, dear to them, upon 
the walls of their modest dwellings. 

Historical Posterity, by the agency of Photography, will 
view the faithful image of our times ; the future 
student, in turning the page of history, may at 
the same time look on the very skin, into the very 
eyes, of those, long since mouldered to dust, whose 
lives and deeds he traces in the text. 

Its public im- As this art progresses to perfection, each im- 
pressive public ceremonial wiU be registered and 
delineated; nay, even the very turmoil of the distant 
battle or siege and their varying aspects will be 
instantly fixed and transferred, with the actors, to 
the page of history, by an art to which the deli- 

ia fixing pase- ncatiou of thousauds of figurcs or of a blank paper 

iiiK events. , i « ^^^,^ n ,* 

present equal facilities of execution. 

The foregoing are some of the benefits which 
Summary. Photography has conferred on art, on science, 
and on mankind; and, when arrived at its more 
mature development — ^reflecting on all that has 
been done in the few years which have elapsed 
since its discovery — ^we need not despair of further 
surprising advances ; for we must not at all con- 
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sider that it has attained the limits of its perfec- iwtbopuct. 
tion. Much yet remains to be done by all in- 
terested in its advancement, and it is to be hoped 
that their efforts will, in their several departments, ^^^Jj^^^JJ^ 
be successful. 

To the natural philosopher we must turn for 
new discoveries in those mysterious combinations 
of Light, Heat, and Electricity, which may 
advance our knowledge of their united action, and 
possibly might result in giving us not only form, 
but colour, in the picture. To the mathematician li^i^^^ ^^' 
and optician we look for lenses, in the performance 
of which the operator may not feel himself fettered 
and his picture limited in size ; or if he increase 
its dimensions, that want of intensity, weakness 
of definition, distortion in the proportions of the 
figure, and shallowness of focal depth, may not 
result — qualities in which, at present, more per- 
fection is greatly needed, and which advances, if 
successfully accomplished, will raise the character 2SS!?*nece8- 
of the instrument, and enable it to fulfil completely JJ^^g^^V) 
and satisfactorily the uses for which it is in- 
tended. To the chemist for those improvements 
or new combinations in the materials used in the 
process, which shall considerably abbreviate the chemist. 
time necessary for the production of the image. 
And, finally, to the artist, for that judicious selec- 
tion and arrangement, whatever his materials may 
be — for everything in nature, even to the smallest 
weed, has beauties and capabilities — that the pic- 
tures we shall see may show marks of reflection 
and intelligence, and conformity to those rules of ^^*»»« 
art, in the composition of their lines, and effect of 
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iwTKODucT. their light and shade^ which will cause them to be 
looked upon with the respect and interest the ex- 
quisite beauty of Nature's own drawing should 
inspire, when not marred by the unskUful transla- 
tion or promiscuous selection of her votaries. 



THE 

DISCOYEEY AND PEOGEESS 

OF 

PHOTOGRAPHY. 



History. 



Without entering at much detail into the 
history of the discovery of the power possessed 
by light to fiX; under certain chemical conditions^ 
the image of objects in nature upon a plane 
surface^ a work upon photography would be ob- 
viously incomplete were the rise and progress of 
the art passed over in silence. 

Photography, as its name implies, is the art of ^j^**^^** 
drawing by lighty which indeed is not, strictly 
speaking, correct, since the most illuminating 
portion of the sunbeam is precisely that of least 
photographic action. 

Thirty years have not elapsed since, in artistic 
and scientific circles, the greatest interest was 
excited by rumours of the fact, that Daguerre the Wscwery by 

• Digfucrre. 

artist — well known to our public by his dioramic 
pictures — ^had succeeded in what had often been 
desired, and as often been pronounced hopeless, 
namely, in giving permanence to the picture pro- 
duced in the " camera-obscura/^ The earliest 
results shown in London, in 1839, were mar- its first re- 
vellous representations of public monuments in 
Paris, views on the Seine, &c., depicted with a 
minutia and accuracy which astonished the be- 
holder; they were on metal pld.ques, and were 
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TTiaroKT . execatcd by the process since called^ after its 
inventor. Daguerreotype. But though wonderful 

Their nature, in the delicacj of their finish, the reflexion from 
the bright surface was found objectionable, nor 
did they possess any power of reproduction. 

Jia Talbot's Simultaneously with the discovery by Neipce 
and Daguerre m Prance, our own countryman, 
Mr. Fox Talbot, had perfected researches upon 
which he had been engaged in the same direction, 
and the result was, in 1839, made known under 
the name of the Talbotype or Calotype, which 
differed from Daguerre's, inasmuch as it was on 
paper, and the picture being negative, that is, 
with the lights and shadows reversed, it possessed 

csiotype. the power of a plate or cliche, from which an 
unlimited number of proofs might be printed, the 
diaphanous texture of the paper used allowing the 
passage of sufficient light. 

But this process had likewise its disadvantages, 
although they were in another direction : it was 
too slow in receiving the action of light, to be 
advantageously applied to portraiture and the 

iti qualities Jife^ and was deficient in finesse and delicacy of 
execution when landscape, architecture, and still- 
life were treated by it. 

Matters stood thus when Mr. Scott Archer, in 
1851, communicated to the public a new method 
of taking the photographic picture by means of a 

procS* die- ^'^i^ ^^ ^^ collodion, extended on the surface of 

coverea. ^ glass plate, and rendered sensitive to light by 
being treated with salts of silver. It was found in 
practice to combine the excellences of all previous 
methods, and possessed, besides, some peculiarly 
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its own. It had more rapidity of action than even history ; 
Daguerre's process ; it could be manipulated at Cajabiuties 

o u u 6X C6X* 

infinitely larger sizes, and had an unlimited power lence. 
of reproduction, of which his was incapable ; and 
it surpassed Mr. Talbot's by its incomparably 
greater sensitiveness, its superior discrimination 
of textures, and minuteness of detail. 

The Collodion process may be said to have 
superseded all others. Its qualities have, in 
practice, been found available for every conceiv- 
able subject, which during the years elapsed since Popularity of 
its discovery have been treated by its means and 
during which period no other method has been 
produced at all comparable in merit to it. 

Such are the main phases of discovery and other me- 
improvement in this wonderful art, from the first ' ' 
successful results, in 1839, to the present time ; 
for, although many ingenious theorems have, 
during the interval, been propounded, they have 
either been found abortive in practice or, their 
qualities in various ways being inferior to the less satisfac- 
Collodion process, have been allowed to fall into 
desuetude. It would, therefore, serve no purpose 
to detain the reader by the bare enumeration of 
them j the intent of this volume being to describe, 
with considerable minuteness, the processes of the 
one found to give results of the greatest excel- 
lence, and by that necessary prolixity, to spare 
the student many disappointments, and enable 
hiija, by strictly following fixed details, to produce Attention to 
with much certainty a successful photographic ^cesV^. 
picture. 



PART I. 



THE 



PRODUCING AGENTS DESCRIBED. 



ON LIGHT. 



Light. 
Ita Nature. 



Sources of 
Light; 



Its qualities 
enumerated. 



Before proceeding to describe the manipulatory 
processes^ it will be proper to consider the nature 
and action of the chief producing agent — Light — 
and to observe those qualities in its composition 
and influence which more immediately regard the 
formation of the photographic image. 

Light is that principle which emanates from all 
self-luminous bodies^ such as the sun^ the stars^ 
also from electrical sources^ incandescent earths 
or metals^ and the flames or sparks given out 
from the combustion of solid bodies or gases; 
and it is reflected^ with more or less intensity^ 
from every object in nature^ according as the 
structure and surface of each may be more or less 
fitted by the arrangement of its components^ to 
reflect, disturb, or absorb its action. 

Of all the astonishing changes, mainly set up 
by its influences, which are continually going on 
around us, none exceed in interest those on which 
the art of photography depend. 

There are several distinct qualities in light, each 
of which enter in some shape or other into the 
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production of the photographic picture. They i<»q"t. 
are intensity, reflexion (regular and irregular), 
refraction, dispersion, and absorption. 

Intensity is the quality which may either arise intMsitydue 
from the power of the source, as the sun compared 
with a taper, or the greater or less density, in 
quality or quantity, of the medium it has to tra- 
verse to arrive at a given point; thus the sub- 
marine diver receives a diminished light in pro- 
portion to the increase of his descent, and in the 
profound depths of the ocean darkness alone 
exists, since even the light of the sun is powerless 
to traverse the accumulated waters. On the con- 
trary, on the summits of lofty mountains the Sinm^tJi!" 
rarified atmosphere permits us to see the stars in ^«"«^ 
novel and surpassing brilliancy, compared to our 
usual view of them, and to discern many whose 
light was too feeble to reach our vision, through 
the lower strata of the earth^s atmosphere. 

Reflexion is '' regular " when the beam of white Reflexion, 

^ regular, its 

or sunlight falls upon polished surfaces of metal, n^^twre: 
or mirrors, and is transmitted from them in its 
integrity ; that is to say, as white light. 

It is " irregular ^' when it falls upon bodies and 
surfaces so constructed that they take up certain 
portions only of the coloured rays composing 
white light, and reflecting those tints alone, and 
absorbing, or rejecting, the rest, the objects them- irregular, iu 
selves become to our senses coloured, not by any 
pigment they intrinsically possess, but by the 
varying shades of power of affinity and appro- 
priation, which their molecules have for reflecting 
individual rays, which are the components of light. 



i 
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i^QHT. The foregoing may be familiarly illustrated 

•ti *toSSd. *^^® — ^® ^^^^ ^^ ^ crowded thoroughfare^ we see 

' ""^ in their varied and appropriate hues, granite, 

cloth, velvet, bricks, tiles, &c. ; every object has 

its " local colour^' — this is due to irregular reflex- 

on terrestrial ion : a Smart shower comes on, the result is that 

bodies, 

all those surfaces become wet ; they then reflect 
regularly, so that in the camera, as to the artistic 
eye, pavement, tiles, cloth, &c., all lose colour, 
and are expressed by white light. 

JJ^here, Irregular reflexion, or dispersion, of light is the 
prime motor of all that is beautiful as colour to 
our senses, the aqueous globules of the mid-day 
silvery cloud are its varying mirrors, which anon 
it tinges with the colours of the spectrum in the 
rainbow j the rosy hues of dawn and gorgeous 
tints of sunset are the results of its diversified 
action; the endless varieties of colours, seen 
throughout nature, are due to its mysterious in- 
fluences, reflected from myriads of facets ; as has 
been said, of themselves they have no colour; 
palpable to touch some may be, hideous and livid 

Kecu*"^ they would by certain combinations of light 
appear; by the glorious sun's ray they glow 
resplendent in magic hues of varied beauty. 

Refraction is the quality which a beam of light 
possesses in passing from a medium of one 
density, as air, to another, as water, glass, &c. 
When it strikes upon such media at a right 
angle^ as a a, it passes straight through them 
without changing its direction ; when it impinges 

Refraction} upou them in an oblique direction, as b c, the 
"*"'^' ray is bent in its passage^ and the angle of its 




deviation is governed by the natare and density 
of the medium iato 
which it enters. Ad- ^'«- ^■ 

vantage is taken by 
the optician of this 
quality of light. He 
uses in his lenses glass 
of different degrees of 
denaityj the nature of 
one sort being to dis- 
perse the beam of 
vhite light ; the result 
is, that the coloured 

fringes of the spectrum surround each object, one 
of another quality is superposed, and the various 
rays are reunited and white light or achromatism 
results. 

Dispersion is the separation of a beam of white Dupe 
light into its component rays, which vary from 
each other in colour and in rcfrangibUity. When 
such a beam falls obliquely upon the surface of a 
pnsm, it is not refracted from it in the same state, 
but undergoes a division which enables ub to 
submit its various parts to analysis. 

If a hole be made in a shutter a beam of sun- The a 



piece of white paper as a round white spot ; but if ™ 
a prism be interposed in the ray, the result will be 
that the image on the paper will be altered from a 
white circle to an elongated figure, composed of a 
aeries of tints, sjrmmetrically arranged, and which 
are always, when proceeding firom the same source, 
identical in their disposition and colour, each 



14 PRODUCING AGENTS. 

Light, possessiog qualities which differ widely in their 
nature; this is the decomposition of lights and the 

Solar Spec rcsult is Called the Solar Spectrum : its divided 
parts can be recombined in a variety of ways, all 
having for their purpose the uniting of the co- 
loured rays. This may be effected by receiving 
them on a double convex lens, in its focus a white 
spot will appear — which is indeed a minute image 

Tfow recom- of the suu — cach colourcd ray may be separately 
reflected from one of seven plain mirrors, so ad- 
justed that they may be converged to one point, 
when white light will be the result ; by rotation 
and several other methods. 

Spectra from Whcu the spcctrum is formed from other 

other sources. '^ 

sources of light than the sun various changes are 

observed in its appearance, by the omission of 

some of its tints, or by change in the locality of 

others ; but in the main the various spectra offer 

salient points of resemblance, and some of them 

are capable of impressing a Photographic image 

of greater or less intensity. 

Brewster's Sir David Brewster considers that white light is 

composed of the three primary colours, blue, red, 

and yellow; and that the seven colours described 

Newton's bv Sir Isaac Newton are formed by the overlap- 
theory, r /» .'J. 

ping of the edges of the rays of the three, each 
having its maximum intensity at the parts where 
the strongest and brightest tint of that colour 
exists in the compound spectrum; that is to say, 
red and yellow forming orange, blue and yellow 
green, &c. ; be that as it may, this much is cer- 
Thespec- tain, that three distinct qualities — namely. Light, 
Heat, and Actinism — are definitely referable to 



distinct portions of the Bpectrum : illaminating 
power or light to the yelloWj heat to the red, 



Fig:, a. 
UAXIMUH OF 

xcnviett. LTsai. 




eOHR SPECTBUM. 

A. Extra myi of heating; power beyond the red. 

B. Invinble Mtyi of photogenic action beyond the violet. 

and, according to Dr. Herschel, to the invisible >iiBiiti« ot 
rays beyond the red ; and electrical affinity and nenta ■. 
the quality termed actiniBm, which is the main 
producer of the photographic or chemical action, 
to the blue and to certain raya beyond that end 
of the spectrnm, which were discovered by Pro- 
fessor Stokes, and which are invisible to the 
unaided vision. 

The illuminating quality of the yellow ray is meu 
judged by the eye. The second — heat — '"™' 
proved to reside in the red by experiments made 
with delicately constructed thermometers, by Dr. 
Herschel and Sir Humphrey Davy, who found 
that at a point an inch and a half below the ex- 
treme red the invisible rays exercised a heating 
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i^^QHT. power^ even when the thermometer was placed at 
Hei*. a distance of fifty- two inches from the prism. 

Sir Henry Englefield gives the following scale^ 
resulting from his experiments : 



Temperature. 

Blue . . . 56°. 
Green . . 58°. 
Yellow . . 62°. 



Temperature. 

Red ... 72°. 
Beyond red . 79°. 



On returning the thermometer from beyond the 
red into the red ray, it again fell to 72°. 
ActiniBm. The quality existing in the blue, violet, and 

extra violet portions of the spectrum, is that of 
the greatest importance to the Photographer ; as it 
' is chiefly by those rays that the action is impressed 
which forms his picture. 

The early researches of Scheele in 1801, of 

M. Rittner of Jena, of Dr. Herschel, and Dr. 

Wollaston, all resulted in refering the power of de- 

Decompoees composiug salts of silvcr, now termed " actinism,^' 

salts or silver. , .ii_/» j jv i» .• 

to the beiore-named rays, and subsequent investi- 
gations have confirmed the fact. 

The accompanying diagram will show the nature 
of the action on the position of the various parts 
of the spectrum in the photographic picture. It 
will be observed that the part opposite the lightest 
M^iSimoS^^^y — ^^ yellow — remains unaflected, whilst the 
them. gradations of tone up to pure white in the blue 

and violet give the comparative increase between 
the two extremes. 

We thus perceive the reason that the photo- 
graphic action is often deficient when apparently 
the light is sufficiently intense, since the foregoing 



Fig. 8. 
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analysis proves that the visual ray is not the one i-m^T . 
to vhich we are indebted for the picture ; on the mumiiuitirii 
contrary, sensi- liSiaio. 

tive snrfaces may 
be exposed for 
any periods in 
that ray unaf- 
fected, provided 
means are taken 
to protect them 
from the diffused 
light which scat- 
ters from the 
prism, or from 
the action of the 
other rays. 

We will do no 
more than notice 
that various ex- 
periments have 
been made at spstnuD. photognpimt ution. 

different times 

which refer a distinct and powerful magnetic tu Tioid 
action to the violet rays, many successful results HX!"^' 
have been obtained iu polarizing needles and 
adding to the power of magnets; but ou this 
point there is considerable controversy, and the 
question has yet to receive elucidatioo in common 
with much that is entirely obscure in the occult 
principles of light, heat, and electricity. 

The last qufdity of light, or rather condition to uurptuu. 
which it submits, is absorption ; this term is used 
when the illuminating principle la too feeble, the 
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Nature of 
absorption. 



lUnstrated. 



hwjti. distance it has to traverse through different media 
is too greats or^ the nature of the bodies on which 
it impinges not being favorable, by their structure, 
either to its reflexion or refraction, it becomes 
absorbed and stifled. 

When an attenuated beam of light is admitted 
into a darkened room, it will illumine an object 
close to the aperture where it enters ; retire the 
object further and further, and its obscurity in- 
creases, until a limit may be soon reached, in a 
large apartment, where its illuminating power 
ceases entirely ; this is caused by the absorption 
of light. 

Another kind of absorption is caused by the 
structure of surfaces, which being, like velvet, 
bricks, cloth, &c., porous, and offering few or no 
reflecting portions, the particles of light enter their 
numerous minute recesses and are extinguished. 

It will be well that the student should note the 

whole of these qualities of light, since they enter 

intimately into the practice of Photography, either 

in the management of the lens and diaphragm, or 

stuiyofUghtin the selection and arrangement of the picture, 

necessary. , *^ jt ^ 

and governing, as they do entirely, the whole 
process; conformity to their nature will be the 
only method of arriving at successful results. 



THE EYE AND THE CAMERA. 

thkEte . Our means in Photography of forming an imita- 
tion of the image which is presented to the mind 
Its action bv that most woudcrful and perfect orsran the eve. 

imitated by "^ . , , , ^, ^ . ® _ . ^ * 

camera. are tbc Icns and tne camera ; and as the picture 
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which we produce is judged entirely by its con- tii» et». 
formity with the appearances produced by thei^>>«»>r 
same objects in the human eye, it will be well totinjuui 
examine the structure of that organ, and compare 
the manner in which it performs its functions 
with the conditions imposed on as by the camera, 
so that we may see the points in which consist 
our greatest disadvantages ; in order to do what 
is possible to assimilate their action, or at all 
events not to increase, by injudicious treatment 
of our instruments, the distance, already too 
great] which separates the two. 

The human eye is of a spherical form, and Amajui nr 
about an inch in diameter; the small circular 
disc in front, called the cornea (a), being pro- 
minent beyond the other portion. Within theconm. 
cornea is a small chamber (b) filled with a trans- 
parent liquid called the aqueous humour, which 

Fiff.4. 




may be considered the front lens, and on which 
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The Etb. 

Aqneoiu 
liumoar. 



Int. 



Pupil, 



regulating 
tlie HDiount 
of light ad- 
mitted. 



Crystalline 
humour ; 



power of 
dltering the 
focus 



the rays proceeding from external objects first 
impinge. The posterior surface of the aqueous 
humour is limited by the iriSj which is in fact a 
diaphragm^ by the instant dilation or contraction 
of which the aperture in its centre (c) called the 
pupU is, according to the intensity of the lights 
expanded or diminished. Its diameter varies^ irom 
little more than a sixteenth of an inch in intense 
lights to above one quarter in comparative ob- 
scurity. This movement, which may be observed 
by approaching or retiring a caudle near the eye, 
regulates the proper quantity of light on the 
retina. 

On looking from distant objects to those im- 
mediately near^ a contraction of size of aperture 
takes place in the pupil^ and vice versd, the inten- 
tion of which movement is to admit more light 
into the retina for the distant objects, and to 
diminish it and suppress the obliquity of the 
lateral rays in near ones. 

Immediately behind the iris there is a cap- 
sule, in the form of a double-convex lens (d), 
which is called the cryataUme humour or lens. 
This plays a most important psrt in the functions 
of the organ ; by means of the alterations which 
take place in it, probably by the changes in its 
form and relative distance between the iris and 
the retina, the process of focudng objects at 
different distances is performed. Much discussion 
has taken place on this point, but the experiments 
of Dr. Young on persons deprived of this lens, 
and who were thereby incapacitated from focusing 
their sight, seems to put the question of the 
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power possessed by this portion of the eye beyond thbjb«. 
doubt. 

A familiar exemplification of the act of focusing exempufied. 
the sight is given by placing one object at a yard 
distance from the eye^ and another at six beyond 
it ; on looking intently at either we are conscious 
of the presence of the other, but we do not dis- 
criminate its details ; on fixing one we lose the 
definition of the other. 

The next chamber (e) is filled with the aqueous Aqueoat ha- 
Immour, through which the rays pass untUthej, in '^- 
the most true and perfect conditions of focus^ 
impinge upon the curved surface of the retina (v), 
depicting the image upon it. This may be seen 
by carefully dissecting the hinder part of the 
eyeball of an ox recently killed, so as to lay bare Retina, 
the retina : if it be now placed in an orifice in a 
shutter, corresponding to it in size, an observer in 
a dark room will see the images of objects without •town to be 

, , , the recipient 

depicted upon it in an inverted position, remarking of the image j 
only that as the power of adapting the focus of the 
eye to the planes of distances which existed in the 
animal alive, may or may not be more or less 
defective in the unconscious organ, according as 
the objects presented to it may by their proxi- 
mity be in harmony with the conditions it happens 
to possess. 

The size of that portion of the retina which 
receives the image is, in the human eye, not so 
large as a sixpence,^ and when we consider .the its diminu- 

tive site ; 
* For an exposition of the wondrous structure of the human 
eye, especially the retina and optic nerve, see Kolliker, ' Manual 
of Human Microscopic Anatomy/ p. 537t et aeq. 
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thk etk. marvellous power of sensitiveness to infinitesimal 
difficnitie* of ffradations of tone, and the more than micro- 
action. scopical delineation of form which it possesses, 
together with the perfect adaptation of aperture 
and perfection of focus, we become sensible of 
the difficulties with which the effort is sur- 
rounded, to produce by optical science an imita- 
tion in the camera of the same appearances 
presented to the mind through the eye. 
i^ *^^£f* To recapitulate. We find in the eye the fol- 
^' lowing qualities — an aperture of such limited area, 

that for all practical purposes it may be considered 
a point — power of increasing or diminishing the 
quantity of light admitted to the retina, and, in 
proportion as the objects inspected are more or 
less distant, admitting the parallel, or suppressing 
those oblique pencils which would interfere with 
the absolute perfection of the image — of arranging 
the lenses in such a manner as shall give correct 
focus to objects at varying distances — the whole 
of the above being altered simultaneously, in- 
stantaneously, and in those nice gradations of 
proportion which the harmonious balance of the 
different qualities requires. Lastly, that the de- 
lineating rays arrive at the curved surface of the 
retina in the precise ratio of their lengths. 
The camera In the Camera the lenses take the place of the 

our meant of . 

imitation, aqucous humour and crystalline lens ; by a strange 

perversity the diaphragm, which, performing the 

function of the iris and pupil, should have been 

Diaphragm placcd betwccn the pairs of lenses, used to be 

rec&y ap- applied iu front of them, to the manifest injury of 

the picture. 
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The nyt refracted from the lenBos nre receired '"'.^ij'' 
on the ground glaii, which ia the retina of the Ornuid giui 
camera. ' 

Fig. 6. 




We will now consider what are the qualitlei 
possessed by the pictnre given by the camera, and 
in what it most essentially differs from that which 
must be tlio object of our imitation — nature, at 
seen by the human eye. 

In delineating on a plane surface, by means diMiiBitie>o 
of lenses, the appearance of objecti, we labour imJ! "' "" 
under many disadvantages, which rapidly multiply 
as we increase the siee of tho picture. This does 
not apply so much to representations of distant 
and inanimate forms, since with them the paral- 
lelism of the rays is greater, their reflecting 
surfaces are incomparably larger, they may be suii wtt. 
taken under any condition of light up to the direct 
sun ray, and as they are immoveable, the diminu- 
tion of aperture and consequent time of exposure 
IB of no importance; ao that we may pass from 
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thb etk. the consideration of that class of subjects to those 
in which the difficulties to be surmounted are 
^jmg rob- g];eater — namely, in the treatmeat of near and 
living objects by the double combination lens. In 
proportion as we approach the person to be de- 
picted^ what k called distortion in the image in- 

JhJf^eni!*'^^®^®^i that is to say, the focal depth in the 
subject diminishes, consequently all projectiiig 
portions become enlarged, and as the obliquity of 
the lateral rays becomes greater the nearer we 
advance, in order to maintain satisfactory quality 
in the picture, it is necessary to do preciselv what 
is done in the human eye in such circumstances, 
namely, to diminish the aperture in proportion to 
our advance, by changing the diaphragm for one 
smaller in diameter. 
But in the camera we labour under two dis- 

itsdisadTan* advantages in all this — namely, that in pro- 

***** portion as we approach the subject the focal 

length between the lens and the ground glass is 
rapidly increasing, and as we diminish aperture 
we subtract light, both which add materially to 
the time necessary to impress an action on the 

^'raV P°^> Asides these disadvantages, there is that 
imposed on us by the requirements of the art — 
namely, the necessity we are under of receiving 
the rays forming the image on a plane surface, 
the consequence of which is that those rays which, 
if received on a curved line corresponding to their 
length as in the retina of the eye, would have 
been as perfect in their form as the more central 

Action of rays oucs, becomc distorted by the manner in which 

on a cnrved . , , •' 

and flat sur- their terminations are widened and obliqued by 



THE EYE AND THE CAMERA. 



the mode of their impingement, as shown at c c ^fj 
fig. 6 ; and, moreover, as their focal length was 




at B, D, B, it would manifestly be damaging to 

the picture to retain their confusing influences: 

in such case we must therefore submit to one 

of two things, an inferior quality of picture or J;^,^,^''* 

an increased time of exposure. 

Since the publication of the first edition of 
this booh, Mr. Sutton has invented and brought 
before the public a moat ingenious form of lens, 
called by him the " Panoramic Lens," the pencils 
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THiE«. refracted from which are received on glasses ot 
an appropriate curve. It is to be regretted that 
a condition which, amongst others^ constitutes a 
portion of the merit of originality in a scientific 
invention, should oppose an obstacle to the more 
general use and appreciation of it, which so 
clever a combination as this lens well merits. 

In the camera great rapidity of action can only 
be obtained by large apertures and short focal 
lengths; in the eye we see that the pupil is a 
mere point, yet even the instantaneous action of 
the electric spark perfectly suffices to depict 
objects on the retina. If in the camera large 
apertures are used, the picture will be most in- 
correct, and entirely unlike the same object as 
di^OTSy*^*" seen by the eye, a simple proof of which is the 
following : 

Take a lens six or eight inches in diameter, 
and covering all its surface except an inch on one 
of its sides, take a picture with that portion of it ; 
now reversing the operation, take another with 



Apeitaresin 
the camera; 



and in the 
cyei 



and errors 
of laiger 
apertures; 



Fig. 7. 



Fig. 8. 





one inch of the opposite margin ; print the two 
on thin paper, oil them, and superpose the prints ; 
no two lines in them will correspond ; they have 
been taken from two points of sight distant six 
their results or eight inchcs from each other; and yet, al- 
though these two pictures are so wanting in uni- 
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formity of lines, a portrait taken with such a lens Tms etb . 
at full aperture would be much more defective, 
since not only two portions of its margin, but the 
whole of its surface, would have been looking 
round not at every feature and every form in the ^^ portrai- 
subject — in fact, it would not be a picture of a 
lion, but a representation of his extended hide. 
It thus appears that when the representations of 
near livinff obiects are executed, moderate sizes Moderate 

,, , apertures rc- 

must alone be attempted, which may be mcreased commended, 
in proportion as the camera is retired from the 
subject, and as the reflexive area of it is augmented. 
The use of medium sizes of lenses, which will in 
their action permit a balance of disadvantageous 
qualities, is desirable, until the time arrives, if 
ever it should, when the apparently irreconcil- 
able conditions are united in the lens, which will 
enable the operator, with a small aperture^ to 
cover a fair extent of surface, and to produce an optical diffi- 

•^ •' *■ colties. 

image perfect in drawing with rapidity. In the 
mean time the photographer who aims at a suc- 
cessful result in this class of subjects, will do well 
to bestow all his attention in endeavouring to 
assimilate, as much as possible, the action of the Necessitjr of 
camera to that of the eye, as it is by the unerring the two con- 
and practised comparison of the latter his pictures 
will be judged. 

LENSES. 

Although the construction of lenses is the more lknsks. 
immediate concern of the optician, the skilful Application 

, , , by the photo* 

application of them to their different uses is en- grapUer: 
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Lbnsks. 



their impor- 
tance in the 
process; 



the result if 
defectire; 



their capa- 
bilities I 



defects. 



and nature; 



tirely the province of the photographer; and his 
pictures will be dependant^ for many of their 
qualities^ upon his perfect knowledge or otherwise 
of the extent of the capabilities and nature of 
action of his lens. 

The lens is the object of primary importance in 
his apparatus ; it is at once an atmosphere, with 
novel conditions^ through which he invisages na- 
ture ; and the rays refracted from it are the pencils 
with which he delineates his picture. If it be 
defective in its qualities^ no matter what dexterity^ 
neatness of manipulation^ or artistic knowledge 
he possess^ it will be utterly impossible for him 
to produce a perfect photograph. Yet the " Por- 
trait-lenses " made even by the most skilful op- 
ticians leave much to be desired: the smaller 
diameters^ it is true^ are sufficiently deep in focus^ 
rapid in action, and vigorous in intensity on the 
glass, and definition in the picture; but the 
negatives they are capable of producing are very 
limited in size, and in proportion as the operator 
increases the dimensions of his picture, and is 
consequently obliged to use larger and larger 
lenses, his difficulties, in this direction alone, 
multiply in an enormously increased ratio, until 
the time necessary to produce a picture is so pro- 
longed as to put a veto upon subjects ^row the life 
being undertaken at all. 

The qualities of a lens are governed by two 
leading principles, — the nature of the refraction 
possessed by the media composing it, and the 
forms which are given to their surfaces. Lenses 
are generally made of glass, but can be composed 
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of any transparent non-crystallized medium, pro- lknsm. 
vided that one or both the bounding surfaces are 
more or less curved. 

Lenses may be Fig. 9. 

divided into two 
classes^ — the con- 
verging and rfi- 
vergingy accord- 
ing as the nature ^^ '^^^^ 
of the action of "^y"* 
their curves upon parallel rays of light is to 
gather them to a point, 
termed the focus, as ^^fif- 1^- 
the double convex 
(fig. 9), or to scatter 
them, as the double 
concave (fig. 10). 

The action of a lens 
may be seen drawn in 
the air by itself, in the seen in the 

following manner : Pa^te on the lens a dark paper, "^ 
pierced with holes, symmetrically arranged ; make 
an orifice in a shutter facing the sun, place the 
lens in it; the nature of its action on parallel 
rays will at once become visible. 

Advantage is taken by the optician in the Science of 
scientific adaptation of varying degrees of curved **^ 
surfaces, to antagonise the distortion in the form 
of the image, which, were such combinations not 
made, would appear; the result of these being, 
when skilfully eflfected, to reduce the '^ spherical 
aberration^' to a minimum. 

There are several forms of lenses, each of which Dioptrics. 
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i«N8iw. gives a different quality of direction to the inci- 
dent ray. They are — 

Fig. 11. 
12 3 4 5 6 




oni 



1. Double convex. 4. Double concave. 

2. Plano-convex. 5. Plano-concave. 

3. Concavo-convex. 6. Meniscus. 

It has been shown^ in the section on the Eye, 
Eye and lent, that onc of the greatest disadvantages we labour 
action. uudcr in our imitation of its action, is the neces- 
sity imposed on us of receiving the image on a 
plane surface, whereas the retina is curved. The 
efforts of the first mathematicians have been di- 
rected to the study of the best arrangement of 
surfaces which the lenses should possess to neu- 
tralize this damaging condition ; and their calcu- 
lations, and the skill of the leading opticians of 
Europe, have, to a certain extent, been successful. 
Spherical Still, howcvcr wcll a lens may have been '^ cor- 

aDenation, ^ ^ ... 

rected for spherical aberration,^^ it is always a 

quality which, in proportion as we use the 

whole of the diameter of the Portrait lens or 

how in- advance nearer the sitter or the object delineated, 

creased; xuakcs itsclf morc and more felt, and requires all 

the tact and skill of the operator to remedy as 

much as possible \ the means of doing so being 

howdimi- by judicious adaptation of diameter of aperture 

'^^*** to the conditions above named, and will be treated 

of under the head of Diaphragms. 
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When light strikes in an oblique direction on limm - 
a transparent medium, the beam is diverged from 

Fig. 12.» 




the direction it was pursuing more or less accord- Wj**'^" ^^ 
ing to the refractive power it encounters in its 
passage, which differs considerably in all such 
media as the diamond, glass, water, oil, spirits, 
air, vapours, &c. The nature of the refraction of Nature of 
rays of oblique incidence may be seen on looking 
from above at an oar in clear water, or by allow- 
ing a minute sun-ray to pass through a hole and 
receiving it in a vessel of water, the change of 
direction on its entering the fluid from air will be 
distinctly perceptible. In addition to this change 
in its course, its incidence in the above conditions 
has dispersed or divided the beam into its coloured Bitpenion of 

* U||ht. 

* The dimensiont of this work would not allow the diagram 
to he drawn on a larger scale. In order, therefore, hotter to 
mark the differences oaosed in the linei of the pioturei, the 
relative size of the obftot taken was diminished,— it suffices to 
show its change of position. 
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LCNSKS. 



Achroma- 
tiam. 



Telescopes 
and micro- 
scopes. 



The photo- 
graphic lens; 



corrected for 

coincident 

foci. 



Treatment of 
lens when not 
coincident. 



components j the effect of this in lenses would be^ 
if uncorrected, that each object would be seen 
surrounded by coloured firinges, but as the refract- 
ing powers of flint glass and crown glass differ 
considerably, the dispersed rays refracted from the 
one are re-united in their passage through the 
other, *' achromatism '* results, and the coloured 
fringes disappear. 

This is the case in telescopes, microscopes, &c. ; 
but as their application is intended for vision 
alone, it is only necessary that their lenses should 
be " corrected for colour " to such a point as to 
recombine the rays which form the image to the 
eye. But the photographic lens differs from these 
in this important particular, that it is not ad- 
dressed to our sight, but to chemical action on the 
film, part of which resides in a portion of the 
spectrum invisible to the unassisted vision. Not 
to include them has no effect on the perfection of 
the image in a telescope; to neglect including 
them all in the photographic lens, corrected for 
coincidence of foci, is to retard and confuse its 
action in the proportion in which more or less of 
them may have been omitted. 

In practice it is found that a lens not coin- 
cident in its foci requires ^^ turning out" more in 
proportion as it is approached to the sitter, or as 
the entire aperture is used ; and, that, as it is with- 
drawn, or its aperture diminished, the difference 
between the visual and chemical foci is less till at 
a certain point in either direction— of distance or 
aperture-^the two foci coincide. 

The reason of this is that the obliquity of the 
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lateral rays diminishes^ and they become more l^wsjcs. 
parallel and less dispersed as we retire, or by Action of la- 

, , 'J teral rays • 

excising them by diaphragms they are excluded, 
and the picture being relieved from their con- 
fusing influence, is depicted by the action of the 
central rays alone, which pass through the lens in ^dof parai- 
a more homogeneous state of colour and unity of 
focus. The same action is sensibly felt in lenses o^ portrait 

. . lenses. 

coincident in both foci, although to an infinitely 
less extent. 

I'his is only according to the primary law of 
light, which passes unchanged through a refract- 
ing medium, which it enters at a right angle, but 
which is more or less dispersed in proportion to 
the obliquity of its incidence. And, indeed, the 
principle extends beyond the mere instrument; the 
very atmosphere surrounding us is every instant — AcUouonouf 

c -x X iJ ' tx. atmosphere. 

from sunrise to sunset — acted upon in the same 
manner. This it is that gives the greatest pho- 
togenic quality to the vertical white beam of the 
midday sun, which, as he descends towards the 
horizon, diminishes in proportion as his rays, 
refracting obliquely through our atmosphere, dis- lu effect! 
perse and colour more and more as he recedes 
from the zenith, until in the vivid reds and yellows 
of his setting glory he disappears. 

The most gorgeous sunsets in the world are 
proverbially the autumn sunsets of Venice, the 
contemplation of which probably went far towards 
creating in her painters the appreciation of that 
harmony in colour which rendered them the first 
colourists the world has ever seen. 

The writer has constantly watched the whole remarkably 

'* exemplined. 
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L»NgK*. range of the tints of the spectrum displayed in 
vraice*-** Venetian sunset skies^ from the lavender and 
violet at the zenith^ passing through blue^ green^ 
yellow^ red^ down to intense crimson^ at the horizon. 
The prism dispersing this colossal spectrum — in 
which our matchless Turner continually revelled — 
was the evening mist rising from the low marshy 
ground lining the Brenta^ dispersing the declining 
and oblique rays of the setting sun. 

In our own country, under precisely the same 
conditions, the same results, though in a less 
In England J marked degree, are seen. At Margate the 
autumn sunsets are very fine; the exhalations 
from the Essex marshes here play the part which 
those of the low ground towards Padua do at 
Venice, in dispersing and colouring the sun^s rays ; 
which, of course, at that precise moment, to those 
more to the westward, are vertical, undispersed, 
white and actinic. 
fi'huffected ^^ whcu somc suddcu change takes place in 
the actinic power — as is constantly proved by 
the action in the camera without our being visually 
conscious of it — the nature of the light, as emitted 
from its source, the sun, remains the same, but 
within our atmosphere, by the passing clouds 
or vapours near the earth, its beams are obliquely 
reflected or refracted, and for the moment dis- 
persed in rays mor^ or less coloured and unfitted 
for our purpose; the cause removed, actinism 
returns. 
Varieties of The rcccut photographic lens varies greatly in 
lenses. j^^ constructiou and dimensions according to 
the uses for which it is intended. 
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Formerly there were only two qualities of lm^m. 
photographic lenses to choose from^ whatever B4M:ent 
might be the nature of the intended representa- 
tion j the double combination^ or '' portrait/' and 
the single or '^landscape'' lens. There have 
been since invented the following varieties — 
Petzval's orthoscopic; Dallmeyer's triplet and wide their de- 
angle landscape; Boss's doublets; Dallmeyer's 
new portrait, wide-angle and rapid rectilinears ; 
all these possess a great variety of qualifications, 
and are each more especially adapted to the varied 
treatment of different subjects. In order to enable 
the reader to form a correct judgment thereon 
it will be necessary to describe their nature and 
practical working qualities at considerable length, 
and it is hoped that the information may save the 
student much useless expense and disappointment 
in his selection of an instrument. 

Lenses are either ^^ single y double, or triple 
combinations.^^ The first are intended for pictures The single; 
of inanimate objects, in the treatment of which 
the time of exposure is of less importance. Their 
focal length is greater than the double, conse- 
quently, at the same diameters, larger pictures the doable 
are obtained. " Double combinations " differ from SmJ"**" 
them in having a second pair of lenses behind the 
first pair, which, intercepting the rays refracted 
fix)m them, causes them to focus at about half 
their former distance, whereby the action is ac- accelerate 
celerated, whilst at the same time the curves of ^ ^ 
the back pair — or pairs, in the triplet — are so 
combined as to diminish or antagonise the 
obliquity of the rays passing from the front ; thus 
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i^wsBs. the pencils are relieved from the confusion con- 
sequent upon dispersion and spherical aberration 
— both, as has been shown, attributable to de- 

refine^ihe fectivc parallelism — and thus purified in their 
action the image they impress is more delicate in 
its definition and rotund in the appearance of the 
forms delineated ; whilst under these conditions 
of double correction the aperture which can be 
used is in the " portrait lens '' of much larger 
diameter than would have been possible with the 
frx)nt pair only, and the action which — to im- 

comparativc prcss the samc image — would have necessitated 
an exposure of sixty seconds, is accelerated, and 
ten or twenty suffice. 

Quauties The pcculiar differences arising between various 

Tuicnu 8u^. sizes and combinations, apart from the perfection 
of their construction, are dimension of resulting 
picture, time required to execute it, depth of focus 
in the subject, and quality of definition in the 
finished work; all of which vary considerably 
according to the nature of the combination. 

Dimension of The dimension of the picture arises from the 
focal length of the lens, and with the same 
diameter, is greater as it increases, and less as it 
diminishes ; it is also increased or diminished ac- 
cording as the lens used conceirtrates and di- 
minishes the pencils refracted from it, as the 
double convex; or spreads and enlarges them, as 
the double concave. See ante page 32. 

Rapidity. The time of execution — apart from the quality 

of illumination on the subject — depends upon the 
area of aperture, compared with the greater or less 
focal distance from the lens to the film. 
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the optician; 



Depth of focus in the subject is a most important lknsks. 
quality, which diminishes in the ratio that the i>cp*i» of 
length of focus in the camera is increased, or that, 
with the same length of focus, the aperture of the 
diaphragm is allowed to remain injudiciously 
large. It is more or less perfect in proportion as, 
in the picture, more or less objects both before 
and behind the principal jooi/i/ of focus are included 
in clear definition. 

Quality of definition arises from several causes. Definition. 
Unskilful chromatic correction by the optician will 
cause the rays to overlap one another and confuse 
the image; excess of spherical aberration will 
give a lens in which the centre and margins Fault with 
cannot be in simultaneous focus. 

Want of skill in the operator, in approaching 
nearer his model, and not cutting off the lateral 
rays, gives distortion and confused definition ; size 
of picture attempted, compared with the reflexive with the 
area of the subject, gives a weak image. 

The Single or Landscape Lens {^^, 13) is the 
most simple form of 
lens employed in pho- 
tography; it is a '' me- 
niscus" composed of 
two lenses, one con- 
vergent, the other 
divergent, cemented 
together so that it 
presents only two sur- 
faces to the loss of 
light by reflexion. It 
is well calculated for 



operator. 



Fig. 13. 
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LywBM- out-door subjects^ more especially those sun- 

singitt lens, illumined; the writer has^ however, applied the 
single lens to figure compositions and groups in 
the glass studio with a north light. The charac-" 

its qnaiitiee. tcristics of the work of the single lens so applied 
are less vigour and rotundity in the forms de- 
picted than would have been given by the double 
or portrait combination, but, on the other hand, 
there appears a depth of focus in the picture 
which, with the double lens, unless much stopped 
down, is difficult of attainment. 

oroapiip It would uot do to attempt larger sizes than 
12x10 from the life with the single lens under 
the above conditions ; indeed, the writer sub- 
sequently always uses the double, from small up 
to large diameters, for such purposes. He merely 
quotes this experience to show that from large 
BurfaceSy such as a group of several figures, &c., 
offering considerable reflexion of light to the lens, 
such treatment is possible. 

Qo^fi^ fo' For exterior work it does not give such rotundity 
of form from architectural originals as the ortho- 
scopic, nor does it give the finish and delicacy 
that the triplet shows from any originals, but for 
subjects of foliage, of large or medium sizes, its 
qualities are better than those of either; since its 
greater depth of focus, and its having but two 
reflexive surfaces, enables it to work into the 
recalcitrant green of the landscape more com- 
pletely and vigorously. 

Daiimeycrt Fig. 14 represents Mr. Dallmeyer's new single 

new land- . , , 

scape; combination landscape lens. It is composed of 
three lenses, two of which are crown and menisci 
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made of glass possessing diflferent optical proper- l«w8»»' 
ties, and between them '^ ^«^*^^''' ' 

1 J Fig* 14' 

IS placed a concavo- 
convex flint glass lens 
—the three are ce- 
mented together, thus 
in effect a single com- 
bination — and exter- 
nally a deep meniscus. 
The diaphragm is 
placed nearer to the 
lens than in the old 
form of single lens; 
hence the new lens 
embraces a much 
larger angle of view, 
90°, with less distortion of the marginals. 

By the employment of two kinds of crown glass, 
possessing different refractive and dispersive 
powers, as well by their forms, the chromatic 
aberration of the excentrical pencils is more 
perfectly corrected ; hence this lens admits of the 
use of larger stops than the earlier form; its 
action is therefore more rapid, and its work more quauties 

^ ' described; 

finished. 

The single lens is not free from distortion, the 
marginals belly out, the direct converse of the 
'* Orthoscopic," and give what is termed the diBtortion of 
'* barrel shaped *' figure to the image from a square 
original. For landscapes this is practically of no 
consequence. For representations of objects of 
still-life, at sizes approaching the originals, no 
lens can at all compete with the single. Groups 
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desirable 
qualities ; 



of game^ birds, &c., have been taken by the 
writer at two thirds the natural dimensions in 90 
seconds to three minutes, north light in the 
studio. 

Portrait lens, The '^ PORTRAIT Lens/' bciug intended to pro- 
duce pictures from the life, is by far the most 
important and, in a great variety of ways, the most 
useful of all optical photographic combinations. 
The qualities it is most requisite for it to possess 
are rapidity, depth of focus and definition, com- 
bining as many of these qualities as is possible with 
its diameter and focal length ; for, as will be shown, 
the enlargement of the former and prolonga- 
tion of the latter are inconsistent with the posses- 

the first used siou of the first thrcc in their full perfection. So 
that in selecting a portrait lens the purchaser 
must be guided by the nature of the pictures it is 
chiefly intended to produce. 

That eminent optician the late Andrew Boss 
constructed in 1841, for Mr. CoUen, the miniature 
painter, the first portrait lens (fig. 15) used in this 

country; thefol- 
^ig- 15- lowing is a brief 



in England 



description 

of; 



miumu^ 



description of it. 
A crown glass of 
unequal convex 
curves cemented 
to a plano-con- 
cave flint ; a 

plano-convex crown cemented to a convexo-con- 
its dimension cavc flint. The Icuscs are 3^ inches diameter, 8 

inches back focus ; it is for 5-4 plates. 

Both the lens itself and some of the portraits 
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taken with it have recently been shown publicly, lkwsks. 
and, although it differs from the form since gene- 
rally adopted, its optical elements are very 
meritorious, and the portraits taken by it were and qualities. 
considered, even with our present advanced means 
of different kinds, as not only interesting — being 
the first examples of photo-portraiture in this 
country — but possessing considerable intrinsic 
excellence. 

The portrait lens now in general use was first Petivars 
constructed from calculations made by Professor ^ "" ' 
Petzval of Vienna ; its optical components are a 
front crown lens of unequal convex curves, to 
which are cemented a double flint lens of unequal 

Pig. 16. 




concave curves; the back combination is a crown 
lens of unequal convex curves and a concavo- 
convex flint lens at a little distance from it. For 
more than a quarter of a century this lens, with- 
out further change in its construqtion than modifi- ^^^s uBed ; 
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L»w8E». cations of its curves, has been used not only for thd 
class of pictures its name denotes but for a 

mwito •*" v^cty of others. Latterly Mr. Thomas Ross has 

their natorft. succccded, by a modification of the curves, in 
flattening the field and shortening the length of 
focus with consequent increase of rapidity. 

Diaphragmi. For sevcral years after the production of this 
lens the diaphragms were always placed only in 
front of the combinations. The writer proposed 
and carried out the alteration in its position from 
the front to the middle, since which time it has, 
by all the first opticians, been so continued. 

There is in the portrait lens a curvature more 
or less considerable of the field, which renders the 
definition of its marginal pencils weak and enlarged 

Defects. compared with the central ones. There has always 
existed, in the larger diameters especially, a 
shallowness of focal depth in the pictures given 
by it ; reclamations were continually made to the 

Deficiency in opticiaus with a vicw of obtaining more depth of 

f(Knt.^ correct focus and good drawing : the reply always 
was that it was an impossibility, and the operator 
had to fall back on diminution of aperture, at the 
cost of rapidity of action, if he insisted on correct 
drawing. Mr. Dallmeyer has been the first to 
improve upon the original portrait combination, 
and in his new portrait lens he has most in- 
geniously succeeded in obtaining a difiusion of 
focus, at the will of the operator, by increasing 
the space between the posterior pair of the combina- 

Daiimeyer'8 tiou ; the effcct of which is to givc a general 
fleshy softness in lieu of the shallow line of 
excessive and wiry definition, quite unnatural in 
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its character, and which was always in juxtaposi- Jj^n^M- 

tion— in very large heads especiaUy— with buzzy 

outlines^ enlarged features^ and hairs like black 

lead pencils. 

Fig. 17 is a section of Mr. Dallmeyer's new optical ele- 
ments. 

Fig. 17. 




portrait lens. It consists of two actinic combina- 
tions ; the front resembles that of the Petzval lens^ 
the back> however^ differs essentially from it not 
only as regards the ratio of radii of the lenses 
employed; the crown being a deep meniscus and 
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Altered 



at will of 
operator ; 



the manner 
explained ; 



construction 
described. 



Focus pro- 
longed. 



the flint a deep concavo-convex, with their 
adjacent surfaces dissimilar, but their positions 
are also reversed, i, e, the concavo-convex, or flint 
glass lens occupies the external position, instead of 
the internal as in the Petzval, and this flint lens 
being mounted in a cell capable of being unscrewed, 
aflbrds the means of regulating the spherical 
aberrations of the entire system at will, as we will 
now proceed to explain. If the reader refers to 
Fig. 16, the original Petzval, he will there observe 
that the concavo-convex flint, or negative lens of 
the back combination, occupies a position next in 
order to the front combination ; the rays of light 
refracted by this converge upon the flint glass 
lens, and, after refraction here, they emerge 
nearly parallel and in this condition they arrive at 
the posterior crown glass lens. It will be observed, 
therefore, that any alteration of position as regards 
the distance of this crown lens from the flint cannot, 
and does not, afl'ect in any sensible degree the 
correction of the central spherical aberration of 
the entire system. Referring now to the section 
representing Mr. Dallmeyer's new portrait lens 
^e perceive the case is very different, he having 
transposed the position of the respective lenses of 
the back combinations. The rays of light, after 
refraction by the front combination, are in his 
lens converging upon the crown glass or positive 
lens, and, after refraction here, instead of being 
in a condition of parallelism, they are strongly 
converging towards the axis until they arrive at 
the concave surface of the posterior flint glass 
lens. This being a negative or diverging lens 
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acts in a contrary direction and prevents the rays hwBn. 
from rapidly converging, in other words prolongs 
the focus. It is obvious^ then^ that any alteration 
of distance or separation between the pair of back 
lenses composing Mr. Dallmeyer's lens, at once 
shortens or prolongs the focus of the whole system, 
in other words alters the effective diameter of the 
posterior flint glass lens; and the corrective 
influence of this being proportionate to the 
diameter of it actually ttaed, it is clear that, if the 
lens as a whole has its spherical aberrations The lens 
balanced when the posterior lens is screwed home, ^ ' 
a small amount of separation, by unscrewing — i. e. 
reduction of the effective diameter of the correcting 
flint glass or negative lens — will produce positive its compo- 
spherical aberration for the whole system, and rated. **^*" 
this proportionate in quantity to the amount of 
unscrewing, or separation, of the posterior lens. 

The lower portion of the diagram exhibits a 
plan of the ^' mount^' or cell of posterior flint glass 
lens. This cell containing the lens admits of 
being unscrewed one or more or parts of revolu- The manner. 
tion of screw j the amount being registered by an 
index and divisions. With the posterior lens of 
the back combination screwed "home'' Mr. 
Dallmeyer's lens possesses all the good qualities of 
the old form of portrait lens^ as regards the perfect 
correction of the spherical and chromatic aberra- 
tion of the central pencils ; the oblique rays are 
even more perfectly corrected, consequently the 
field is somewhat flatter and the illumination its quautiet 
extends more evenly towards the margins of the 
picture. 
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charaoter- 

istic; 



how appli- 
cable. 



Different 
qualities 



The writer has tested this lens side by side in 
the same camera^ from the same subject^ on the 
same film, and finds that when intact the lens is as 
rapid and its definition precisely equals that of a 
corresponding diameter, and length of focus of the 
Petzval form, by the same optician, tried by its side. 
Various applications and exposures were tried, the 
final and crucial test applied being an imtantanecyas 
expomre when the shortcomings, if any, of either 
lens would at once have been made most palpable, 
either by the field not being covered, the definition 
of objects in dificrent planes being defective, or 
one or other picture being more intense than its 
twin. There are no signs of distortion of margins, 
and when worked with the smallest diaphragm 
there is no " flare '' or central spot. 

When the posterior lens is WTWcrewed the objec- 
tive at once gains in penetrating power or defining 
objects situated in different planes, at the same 
time losing that intense sharpness of definition 
before present on one plane only. The marginal 
definition remains good in the same relative 
proportion, and there is no other drawback. 

The many uses of this new instrument are 
obvious, especially for large pictures, heads, 
compositions, &c.; it confers a new power on the 
Artist photographer to be used at his discretion. 

'* Portrait lenses" are constructed of three dis- 
tinct classes, according to the desiderata of their 
proposed employment. The first class are lenses 
of large diameter atid aperture compared to their 
short focal length — ^here the greatest rapidity is 
obtained, at sacrifice, however, of flatness of field 
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which has considerable curvature. The middle class i^'wsia. 
are lenses of equal diameter and aperture as the last^ 
with about double their focal length ; thus^ 34- dia- of Portrait 
meter, 6 inches focus in the former, becomes 3:i- 
diameter, 10 inches focus, and for general use 
these are the best compromises between antago- 
nistic conditions ; they are less rapid, but flatter 
in the field, and cover more space with less aber- 
ration and distortion. The last class are ^^ long 
focus^' lenses, which, at the same diameter — 3 
inches — ^have about 15 inches focal length, the "f^% 
result of which is that the field covered is larger, 
flatter, and the marginal pencils are more incisive, 
or the film, but from small reflexive surfaces, as a 
single head, they are necessarily shw. They are, 
however, well calculated for groups, can be used 
for reproductions, &c. ; as, in the first, the larger 
reflexive area tends to give more rapidity, whilst 
for the latter a flat picture of some size is obtained their uses. 
with a comparatively large aperture. 

Prom the large exposed surface of the front 
pair of the '* portrait lens,'^ the photographer who 
desires clear bright pictures cannot be too carefuly 
even in the studio, of course still more so in the open 
air, to shield this lens in every possible way, from cautions. 
the action of diffused light on its surfaces. 

The Orthoscopic Lens. — This lens, fig. 18, was 
constructed upon calculations made by Professor 
Petzval of Vienna, long subsequently to the pro- 
duction by him of the portrait combination, and 
its name imports that, by its action, true drawing 
and absence of distortioli would be given. This Qualities of 
is not exactly correct, since the lens has a distor- 
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the Ortho- 
scopic lens. 



Description 
of. 



Fig. 18. 



Diaplin^nui 

differently 

placed. 



tion of its marginal pencils, but in a precisely 
opposite direction to that of the landscape lens, 
i.e., the orthoscopic gives inward curves, or an 
''hour-glass^'-formed image to the marginals : not- 
withstanding which this lens has excellent qualities. 
The following are its components as constructed 
by Yoigtlander. The front combination consists 

of a double convex 
crown cemented to a 
bi-concave flint lens, 
forming an achromatic 
meniscus. The pos- 
terior combination 
consists of a bi-con- 
cave flint with a con- 
vergent meniscus of 
crown. The surfaces 
of this pair are neces- 
sarily separate from 
each other. Dia- 
phragms for this lens 
are placed by Yoigt- 
lander behind the whole system. It is the 
opinion of the writer that for this lens this is 
the correct position; the posterior lens being 
divergent should receive the impact of the entire 
action of the front combination and not with its 
light and pencils restricted, which is the case when 
the diaphragm is placed between the lenses as 
has subsequently been done by many opticians. 
This is advanced on a considerable practical ac- 
quaintance with this lens constructed on both 
methods. 
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The sizes requisite to cover large plates, 18 x 14, lkwses. 
are of small bulk : it is eminently calculated for its powers 
large groups in the open air ; since, for this use, it 
has more intensity of definition and rapidity of 
action than the single or landscape lens ; though 
not so rapid as the portrait, its marginal pencils 
have more power and incidence on the film, 
consequently the definition of the entire subject compared 
is more complete at the edges of the picture, knses; **' 
It has also more depth of focus than the latter. 

The writer, in one of his journeys to Italy, took 
six of these lenses of various sizes, half of the 
number by Voigtlander, the remainder by Boss, 
between whose construction of them he did not 
perceive any difference; he put them all to a 
variety of uses; views in cities from 18 x 14 pracwcaiiy 
downwards, large groups of many figures at the 
same dimensions, as well as smaller sizes were 
executed by its means. One condition must, 
with this lens, receive the most careful attention 
of the operator ; namely, that when it is used out 
of doors, the front pair of the combination being 
large and exposed, by means of a diaphragmed 
box or cone, or other sufficient means, it must be 
sedulously shielded from the action of diffused necessary 
light or fogged pictures wUl inevitably result. A ^^^^^ '**""' 
common hat box blacked inside, with an oblong 
square opening of the form of the intended picture 
cut in the bottom may do good service of a tempo- 
rary nature. An old Gibus hat, lined with cotton 
velvet, may be impressed for more permanent 
use; its folding into small compass being a 
great convenience to the travelling photographer. 

4 
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The Triplet Lens was first calculated and con- 
structed by Mr, Dallmeycr j fig. 19 represents a 
„._ ,„ section of it. It is 

composed of three 
cemented combiaa> 
tions; thefroatand 
back are positive or 
converging lenses; 
between these two, 
dividing the space 
in the proportion 
of their foci or dia- 
meters, is situated 
the negative or di- 
verging combina- 
tion. This is also 
the place of the dia- 
phragm; each of the three combinations is actinic. 
The front and back combinations placed in 
their respective positions at each end of the tube 
or "mount," viz., the smaller facing the subject 
end the larger the screen, without the negative lens 
but simply inserting the diaphragm, the lens 
produces an image free from distortion because 
the deflexion of the rays in one direction as caused 
by the front, is exactly neutralized by a deflexion 
in an opposite direction occasioned by the back 
combination ; the result being that the emei^nt 
m ray is parallel to the incident one, the condition 
necessary for the production of an image free 
from distortion. 

Thus, then, the front and back combinations in 
their respective positions produce an image free 
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from distortion. But the field of view is so much hr.naEs. 

curved that, in this state, the lens is practically of 

little use. Now by introducing the negative effect of the 

1 . . . • 'i ',* .1 .• /» central com- 

combmation m its position the correction forbination; 
freedom from distortion does not become prac- 
tically impaired, because its eflfiect upon the 
pencils is axial and by virtue of its power of 
prolonging the lateral pencils it imparts to the 
otherwise comparatively useless lens the requisite 
amount of flatness of field. 

Mr. Dallmeyer has so arranged the diameter, 
forms, and foci, of the three combinations com- 
posing his triplet that the spherical aberration of 
the axial and lateral pencils are corrected for an 

F 

aperture equalling yp-, it, therefore, takes rank its aperture ; 

among the aplanatic lenses, and for copying 
architecture, &c., it is a most valuable instrument, 
being, with the full opening, twice as rapid as the 
non-aplanatic or wide-angle lenses. It is emi- 
nently calculated for reproduction ; a monster 
triplet, 8 inches diameter, 5 feet focal length was 
made by Mr. Dallmeyer for the Department of 
Science and Art, South Kensington, and, under 
the skilful treatment of the late Mr. Thurston 
Thompson, produced admirable results. 

For delicacy and refinement of work, at all sizes — its excel- 
medium and small especially — no lens can compete 
with the triplet ; its penetrating power is evinced 
by the manner in which, when working away from 
the sun, the clouds appear clearly defined in its in- 
stantaneous pictures. It is a lens which should be 
in the possession of every out-door photographer. 
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Actinic Doublet. — This lens, fig. 20, the pro- 
duction of Mr. Thomas Boss, consists of a crossed 
Fig. 20. crown lens cemented to 

its correcting flint lens, 
which is a crossed con- 
cave, the whole form-^ 
ing a deep meniscus, 
the focus of which is 
equal to that of the 
back combination, or 
about double that of 
the equivalent focus of 
the complete instru- 
meut. The posterior 
meniscus combination 
consists of a meniscus 
crown lens cemented to a concavo-convex flint 
lens, the two combinations are mounted in a 
rigid brass setting with a rotating disk of dia- 
phragms placed midway between the lenses. 

Previously to the invention of this lens, repre- 
sentation by photography of many most interesting 
subjects had to be very unsatisfactorily given or 
relinquished altogether. The artist can include 
in his sketch whatever objects present themselves 
to his sight : not so the photographer — splendid 
subjects in the confined gorges of Alpine passes, 
interesting Interiors, but of limited dimensions, 
picturesque bits in the narrow Gothic streets of 
Rouen, Nuremberg, &c., and in fact all subjects of 
comparatively confined angle of view were for- 
merly incompatible with the exigences of the 
camera, but can now be perfectly rendered. Being 
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a double combination its work is much more r.KNSK«». 



finished, intense and rotund than the single lens, 
but its great peculiarities are the large angle of 
subject included in its representations, and its 
straight marginal lines; which, when working from 
architectural originals, or in copying, cannot be 
over valued, and above all absolute freedom from 
'' flare/' 

This lens is constructed with three diflfering itB Tanetics 
angles of aperture, the largest, with smallest stop, 
defining perfectly over a circular field of 95° in 
diameter ; the ordinary angle over 74°, and the 
small angle over 60° to meet the various exigences 
of its proposed employment. 

It has been made of very various dimensions, and dimen- 
the largest for the Belgian Government for copy- 
ing purposes ; diameter of lenses 8 inches, focus 
48, for plates 50 — 42, down to a diameter of 1 
inch, with a focal length of 4. It is an indispen- 
sable, instrument to every photographer of sub- 
jects other than portraiture. 

Wide angle Rectilinear. — Fig. 21 represents, Rectmncais 
in section, this lens as constructed by Mr. Dall- 
meyer. It consists of two cemented combinations, 
each composed of a deep meniscus crown and a 
deep concavo-convex flint glass lens. 

Unlike the usual position and method of achro- position of ita 
matization the flint, or dense refracting medium, *^™p*^^®^** 
is made to occupy the external position in both 
combinations. They are both deep menisci ex- 
ternally, of nearly the same focal lengths, the 
front being of larger diameter and greater curva- 
tures than the back combination. Between the 
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its aperture, 



two, dividing the space in the proportion of their 

respective diameters is 
placed the revolving dia- 
phragm, the lai^est aper- 

F 



Fig. 21. 




ture of which is 



the 



15^ 

position of the stop being 
nearer the back combina- 
tion avoids all traces of 
central spot or " flare.'^ 

This lens embraces a very 
wide angle of view — 90° to 
100°. It is quite free from 
distortion^ and although not 
an aplanatic lens, in the 
usual acceptation of the term, yet by the peculiar 
mode of achromatization, positions and radii of 
curvatures of the lenses employed, Mr. Dallmeyer 
has succeeded with small diameters in covering 
and qualities, relatively large surfaces ; and since the aberration 
of a lens increases with its thickness, or diameter, 
the above must be considered an important cha- 
racteristic of this lens. 

At the same time that the possession of " wide 
angle^' lenses is recommended as indispensable in 
the varied treatment of out-door subjects, the 
student is cautioned ags^inst the constant, or pro- 
miscuous application of them, when ample space 
oflFers itself to take buildings, especially with the 
single, the orthoscopic, or the triplet,since the "wide 
angles'' have a distinct tendency to exaggerate the 
linear perspective and enlarge foreground objects 
in the pictures given by them, thus unnaturally fal- 



Ii^judicious 
employment 
of wide 
angles 
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sify ing the representations of well known localities, lknsks. 
Also from the necessity existing for using small deprecated; 
apertures of diaphragm they are not rapid lenses, 
and their employment must be judiciously timed 
accordingly. The writer has several sizes in his 
possession and finds that, with the smaller sizes 
especially, there is great power of including diffi- 
cult laterals in the picture and that, even when 
extremely close to the camera, the straight lines 
of the subject are wonderfully maintained in their excellences 

. , ', ' .^ 1 . 1 described. 

integrity m the photograph. 

The principal uses of wide-angle lenses are those 
previously described, but for out-door quick pic-, 
tures Mr. Dallmeyer has quite recently constructed 
a modification of his "wide-angle rectilinear^' 
lens, which he calls his ^^ Rapid rectilinear;" ita 
construction is shown in fig. 22. The lenses com- 
posing the front and back combinations have 
the same general form as those of the former New lens; 
lens, but they are identical, and of smaller 
diameter ; it being con- 



Fig. 22. 



structed for angles of 
picture of from 6QP to 
70° only. It has four 
times the rapidity of 
the rectilinear wide- 
angle— 100°. In fact 
it is aplanatic and re- 
quires no stop to correct 
the central spherical 
aberration, the aperture 

being - As compared with the triplet and 



its construc- 
tion 
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LKNSEg. orthoscopic lenses, with full opening, it Is twice 
as rapid. 

For copying to all sizes or scale this lens, being 
perfectly symmetrical, must be regarded as the 

and qiwiities most Dcrfcct Icns cxtant : and, since it admits of 
the use of a larger aperture, it is well adapted 
also for badly lighted interiors, where there is 
space for its tise, and for almost every purpose of 
out-door photography requiring short exposures 
and an angle not greater than that above cited. 
A lens of this construction has recently been sent 
to Vienna for purposes of copying in the govern- 
mental departments, who have forwarded to the 
maker an official recognition of its excellence. 
The writer possesses one of these lenses — just 

its probable finished — his acquisition of it is too recent to 
enable him to speak practically of its merits 
applied to landscapes, groups, or architecture, for 
which it will, under skilful treatment, develope 
valuable qualities, but having copied with it he is 
enabled to speak most highly of its capabilities for 
that use ; — ^it is a very remarkable instrument. 

How to test The test about to be described will enable the 

photographer to decide, at one and the same time, 

most of the qualities possessed by a lens. 

At one end of the glass room construct, either 

with light wooden lathes, or strings drawn across 

between nails at regular intervals of some six, 

nine, or twelve inches, a figure of the nature of 

the one given below; it may be either upright, 

square, or oblong, 

described. It will be Well to suspcud a large printed paper 

or poster between the points, 2, 2, on the central 
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parallel line, and immediately behind it a life- Lh 
size bust; much of the rest of the space may be 
filled in with a variety of objects of still life, 
taking care, however, not to hide the numerals. 
Now place the camera precisely opposite to, and 
at a riffht angle with the centre of the subject, ^l'° 
level it with a spirit level and fix it securely, use 
the full aperture of the leos, and focus very 
exactly on the centre at ; take the picture, say 
Fig. 23. 



in twenty seconds with a 4|, in ten seconds with 

a 3^ lens — according to light — and develope it. 

If it is wished to compare a second or a third lens Campsring 

of the same size, unscrew the first and replace it '^I^ 

with a second — should it not fit the same flange, 

it will be necessary to have a temporary front slide 

made in common deal, — refocus on precisely/ the 

same point in the subject; be as rapid as possible 

iD manipulating, in order that the conditions of 
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Lknsks. 



Definition. 



Flatness of 
field. 



light may not vary between the two pictures, take 
it exactly in the same time of exposure. 

For clearness of definition look to the full aper- 
ture pictures, see especially how the printed sheet 
compares in each and the rest of the objects 
seriatim. Flatness of field is what the numerals 
on the long central line will more particularly 
decide; take the full aperture pictures and 
examine that line, see how far along it, from the 
central point perfect y or nearly perfect, definition 
of the numbers is maintained, and the figure at 
which in each it becomes defective, and you may 
find the difference of flatness of field as much as 
shown in the diagram, 



Depth of 
focus, 



not suffix 
ciently ap- 
preciated. 



20 
Li 



15 10 5 

M I ,1 I. I I I I ' I I I I 





and that consequently b is the lens which is 
flatter in the fleld than c, which would not only 
give it more correct drawing, but enable it to 
cover a larger surface. The depth of focus in the 
picture will at once be shown by the numerals odl 
the staff at right angles with the lens; according 
as more or less of them are in focus from the 
central point to 5, front and back, so is the 
action of the lens, in this particular, more or less 
perfect. 

In general, in testing a lens intended for 
portraiture, far too much stress is laid on its 
power of '^ copying a sheet of the ' Times !' '^ and 
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the much more important quality — to its pur- lrnsis. 
poses — of depth of focus in the picture is over- The conse- 
looked ; the consequence is, that when a portrait 
is taken with such lenses, a shallow line of correct 
focus, through the figure and drapery, is in 
immediate contact with the most misty and dis- 
torted forms. Such lenses are excellent for copy- 
ing oil paintings, &c. ; they have a large, flat spedai 
field, and, for such uses, the shallowness of their ^ 
focal depth is of no consequence. 

The quality " rapidity of action" is of such Rapidity. 
vital importance in selecting a portrait lens that 
a complete and correct coinparison of two or 
several lenses to test their comparative excellence 
on this point becomes of great consequence. 

It is not sufficient that three or four lenses of 
the same or varying diameters, and with the same 
or different apertures, should be consecutively 
pointed at the same objects and the results com- 
pared. Light changes so quickly, and with such 
subtility, as often to the eye to present similar mode of 

. . . . testing, 

appearances when its actinism, in the camera, 
may have undergone considerable alteration. 

Thus, an experimental trial and comparison 
of — say four lenses — conducted consecutively has, with^reat 
not only during the time it lasts, which will be ^^^^ *"*"* 
rather considerable, to contend with change of 
light, but also of the slightest variation in exciting 
or developing. The only real method of com- 
paring their action is simultaneously to take with 
them, on one film, with identical treatment of 
every kind — four pictures. The writer has a 
front constructed, to this intent, to one of his 
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lewsks. large cameras which will receive four lenses of 
considerable diameter^ and by means of elastic 
divisions between them, inside the camera, the 
image refracted from them is completely sepa- 
rated, €ilthough their focal lengths may difter 
considerably. 

described. Now, ou cxposing onc film to the combined, but 
divided, action of the whole, and subsequently 
developing identically, the most absolute and 
exact comparison for rapidity of action is esta- 
blished, which can, in no other manner, be ac- 
complished. 

General test. These modcs of testing their qualities apply 
equally to all lenses, but, according to their con- 
struction, they have, at the same diameters, very 
various peculiarities which have been noticed in 
the previous pages. 



explained. 



DIAPHEAGMS. 

Descriptionof Diaphragms are metal plates perforated with a 
lap ragma. ^qj^^^^ apcrturc, ranging from half an inch up to 

nearly the full diameter of portrait lenses. 
Their action They iucrcasc the clear definition in the picture 
by their action on the marginal rays reducing the 
spherical aberration, and they add to the focal 
depth in the subject; but for every diminution 
of the diameter of aperture a corresponding 
reduction in the quantity of light which illumi- 
nates the collodion film takes place, and there 
is, therefore, with the portrait lenses especially, a 
limit in the decrease of aperture which should not 
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be exceeded, as otherwise the deposit of silver on dtaphtiagms 
the fflass will be too weak and inefficient to print Judicious ap. 

^ ■*• plication of. 

well; and as the time necessary to take the 
picture increases most rapidly pro rata as the 
size of aperture diminishes, the artist must be 
content, when operating from the life, to sacrifice 
some portion of definition in his picture, the better 
to secure a vivacity of expression in the counte- 
nance. 

The photographer should arrange his sitter and Mode of 
inspect his subject at the full aperture of his lens ; 
he not only has more light upon the subject in 
the camera, but the planes of perfect and of faulty 
focus are at once so defined that he is facilitated 
in improving the arrangement of his picture by 
advancing or retiring any portions of it. Having 
done this, he must now, according to the exi- 
gences of focus in the picture, and the quality 
that the light at the moment may happen to 
possess, arrange his area of aperture, on which, 
in fact, depends the definition and time of ex- 
posure of his picture. 

Practice only will enable him to decide on the Dependenton 
instant what aperture certain qualities of light, *" ^^^ ' 
subject, and lens will require, and beyond which 
point it would be objectionable to reduce it; and 
the acquisition of this faculty is so necessary to 
the proper use of the lens, that I would advise 
the student to address himself diligently to the 
observation of the variations caused in the action 
of his lens by dififerent applications of diaphragm ; 
noting also the time of exposure, the conditions of 
light, temperature, bath, and collodion, under 
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Diaphragms ^hich the picture was exccTited, which experience 
Importance. aloDC wiU make him master of the variety of 
effects consequent upon the manner of working 
the lens with different apertures, according to 
lights subject undertaken^ and qualities desired to 
be obtained in the picture, — the importance of 
which study to a perfectly successful result cannot 
be better illustrated than by the fact that by skilful 
adaptation of his diaphragm one photographer 
Greatly im- shall, with an inferior lens, make a fair picture, 

prove even a, , , . .*, 

bad lent. whilst the inexperienced will utterly fail with the 
most perfect instrument that the optician can 
furnish. 

The writer is glad to observe that the principle 
which he advocated and called into notice in the 
first edition of this book — pages 48, 49, and 50 — of 
placing the diaphragm between and not in front 

Change of of the portrait combination, as had, till that time, 

posi ion. ^^^ customary, has now become universal, and 
that the manner of so placing the diaphragm, 
given at page 50 of the former edition, the brass 
work simplified by Mr. Waterhouse, facilitates 
the above purpose. 

We will now examine the variations which are 
caused by the diminution of aperture, in order 
that the reader may clearly appreciate the differ- 
ences between them* 

^ctior^ on The accompanying diagram will give the student 
a good idea of the action of the diaphragm on a 
Portrait Lens. The dark lines a a, represent the 
depth and direction of the focus of the lens at 
full aperture. The curvature of the field is pur- 

kted in order better to show the 
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subsequent result. We will take the/w// aperture DiArHEioMB 
to be 4 J inches ; it will be observed that in this Fuu aperture; 
condition the field is curved — which gives bad 

Fig. 25. 



B ^ \ B 



B A ^ B 



definition at the margins — that the depth of focus 
is limited, which gives enlargement and distortion 
to all projections, and that the size of the picture 
is small. Now on placing a diaphragm of three 
inches aperture between the combinations, the partiaiir 
result is represented by the dotted lines b b ; it is 
then seen that the field is extended and depth of 
focus increased both before and behind the central 
point D, the consequence of which is that a larger 
field of clear definition is shown in the picture, 
and features which before were buzzy and en- 
larged in their form, assume their natural aspect. 
If to include more objects in the composition, 
or from other motives, still greater sharpness is 
desirable, a diaphragm of IJ-inch opening is sub- 
stituted; immediately the qualities recapitulated 
above are still more improved as seen in the lines stm more so. 
c c. Light has now, however, been much di- 
minished by the small remaining area of aperture, 
and very considerable addition becomes necessary 
to the time of exposure. 
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Fig, 26 represents a section of a 4^inch double 
>r portrwt lens at its full aperture, with the 
Pi„ afl manner in which 

the pencils of light 
from the subject 
pass through the 
combinations, and 
are refracted by 
them to the film, 
A is the front, b the 
back lens, c c the 
central rays, e e the 
lateral ones ; e c b 
the line of focus at 
the film. 

The attention of 
the reader must be 
directed to the 
width of the pencils 
refracted from the 
lens at this aper- 
ture, and the obli- 
quity of the direc- 
ConJitioiuof. tion of the lateral ones (e e), in order that he 
may observe the changes which the application of 
a diaphragm will at once effect in them. Fig. 27 
is the same lens with the pencils of light drawn 
to scale ; a diaphragm (d d) of two inches aper- 
ture (a) is now added between the combinations, 
the effect of which has been to diminish the ob- 
liquity and give more parallelism to the rays 
proceeding to the film, and more depth in the 
J'^5^ focus. On contrasting the width of the pencils 
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E £ with those Id the last diagram, they will be 
found to be diminished ia their diameter by one J^' 
half, with more ac- 
curacy of delinea- Kg- 37. 
tion, but at the loss 
of rapidity of exe- 
cution by the ab- 
Btraction of a corre- 
sponding illumi- 
nating area. The 
length of the focal 
distance firom the 
back lens to the 
film is increased, 
but with a well- 
corrected lens of 
"long focus," the 
field, under such 
conditions of aper- 
ture, is very nearly 
fiat. 

Enough has been 
placed before the 
reader to show him 
that AREA OF AFERTUKE IB the Tcry helm which 
regulates and guides the photographic action ; if 
too much diminished not only the time of ex- 
posure becomes irksome, and the expression of 
the sitter's countenance sufiers, but a harsh 
and unnatural edginess characterises the picture, i^^ '^« 
If, on the other hand, it was allowed to be too *« ^"ure. 
great, the oblique pencils, which it should have 
corrected, interfere with the perfection of the 
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"g"' image, and distorted forms and misty outlines are 

ofnej seen. 

So that as time of exposure and quality of de- 
finition are entirely dependent npon the proper 
use of the diafhraoh, the necessity of carefiilly 
studying its varying action will be apparent; and 



Fig. 28. 




SO altering the size of aperture, as may be most 
appropriate to the circumstances of light, size of 
■tnditd. rejlexive area of subject and distance of the lens 
from it, that not one pencil of light shall be sup- 
pressed which could contribute to forming the 
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image correctly, nor any allowed to remain which, diaphrag ms 
by their obliquity, would distort or confuse the 
picture. 

The accompanying scale will assist the student scaieofdif- 
in comparing with sufficient precision, the dif-mS^^" 
ference of area from one sized diaphragm to 
another, and basing his calculations for time of 
exposure accordingly. 



PART 11. 



THE REQUISITE APPARATUS. 



THE GLASS STUDIO. 

Studio. I^ taking portraits of any size, or arranging 
Necessary in gTOups from the life, no good Tcsults Can be 
portraiture; obtained in Photography, unless they are exe- 
cuted in a glass room or studio, specially designed 
with regard to the requirements of the process, 
as the least wind deranges the hair of the sitters, 
and the ribbons, folds of draperies, fee, of their 
costume, 
but dimi- In other respects, the necessity is detrimental 

nisues ugnt« ... . 

to the photographic action, since all glass gives 
a greenish tinge to objects placed under it. We 
have only to compare the faces of persons stand- 
ing under the first railway station with those 
outside, to feel convinced that such is the case. 

False prin- Yarious fallacious and misleading instructions 
respecting the construction of the glass studio for 
portraiture have been advanced, and have doubt- 
less induced many persons to make large outlays 
on buildings constructed on false principles. 
Indeed, the writer has himself taken portraits in 
the studios of amateurs and others which were 
most expensively fitted, and complete in every 
essential save the one most necessary, namely, 

consequent that of giving the proper light on the sitter, and 
^^^' in that they were totally deficient. 
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In the whole rans^e of necessities for photo- gi**" 

... . Studio. 

graphic portraiture there is no item on which 
success more depends than on the proper illumi- 
nation of the face and person of the sitter ; many of Results. 
the hard overmarked exaggerations which horrify 
the sitter and the sitter's friends are entirely due 
to the injudicious angle at which the light is 
allowed to plumb down on his head. It cannot 
be too much urged on the reader's attention that 
the light illumining the face in photographic 
portraiture ought to be from rather a low angle, 
and that the top light should be tempered by white 
muslin or ground glass — not entirely cut oflF by 
actual opacity. Very recently attention has been peculiarities 
called to the fact that many samples of glass, origi- ^^«^' 
nally good, deteriorate photographically, by turn- 
ing yellow, after having been for some time on 
the glazed roof of the studio. It is the opinion of 
one of our most talented opticians — whose voca- 
tion necessarily leads him to study its nature — 
that of all the various qualities of glass, none 
equal « hard crown" for remaining photographi- 
cally unimpaired by time and exposure : it should its best 
have a bluey not greeny tinge. 

The author has used in his studio, in the part 
immediately opposite the sitter, large panes of 
colourless plate glass with good effect. The St. 
Gobain, Cirey et Cie, Paul's Wharf, E.G., supply 
whiter plate glass than can be obtained of English JjjJ^*'^®" 
manufacture. When in situ it is also highly 
requisite that it should be kept scrupulously 
clean, a point which is rarely, if ever, attended to. 
Thus the light cast on the sitter traverses a 
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Means of 
ckaiiiiiig 



Glass villanous compound of concentrated coal smoke. 

Studio. ... 

and the victim, impaled on the head rest, is 
made to suffer double the requisite amount of 
" exposure.^' 

JiPhe writer has applied with success a simple 
means whereby cleanliness of the glazed roof, at 
the least trouble and outlay, is promoted, whilst, 
at the same time, the intense heat to which the 
glass studio is exposed during the summer 
months is greatly mitigated by evaporation from 
its surface. Carry along the ridge of the top a 
leaden or zinc pipe perforated with holes ; it can 
either communicate direct with a cistern — above 
its level — and be made to act by turning a stop- 
cock, or can be connected with a small forcing 
pump, which is inexpensive. By allowing the 
and cooling, watcr to pcrcolatc from it, at intervals during the 
day, the heated glazed surface is greatly cooled, 
whilst at the same time accumulated dust, soots, 
&c., are removed. 

The slope of the glass roof should be so arranged 
that at the part where the sitter is placed the light 
may be incident upon the subject with the least 
disturbance of its components ; an angle of forty- 
five degrees, if the angular form of roof is used, 

Us roo7" ^^^ ^^^ ^® *^® ^®®* ^ ^^* ^^ *^® extra expense is not an 
object, much better results will be obtained from 
the adoption of the half-cylindrical form — as the 
writer's experience of the qualities possessed by 
two glass studios, in identical aspect and in juxta- 
position, but of the two forms in question, leads 
him to give greatly the preference to the circular, 
as possessing more evenness and greater rapidity 



circular; 
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Fig. 29. 



8 



under equal conditions of light. It may be ac- 
counted for in this manner — owing to the con- 
tinual variation in the position of the sun, it is 
not possible to adjust the angle of the straight- 
sided glass roof in such a manner that the light 
may pass at right angles, and with the least dis- 
turbance or loss of a portion of its power ; by 
the obliquity of its impingement on the glass ; it 
will, except at one particular interval, be incident 
at an oblique angle 
to the glazed sur- 
face, either as at 
A or B, fig. 29, and 
thus suffer a de- 
rangement or loss 
of some portion of 
its actinism, which 
is probably the 
reason that in 
practice the qua- 
lity of light is found 
better which has passed through a circular form 
of glazed surface, which always presents the same 
conditions to the incidence of the luminous prin- 
ciple, whatever may be the angle at which it im- 
pinges upon it, as at a, b, c, fig. 30. 

A locality open from N.E. through N. to N.W. 
is the best during the summer months, taking 
care that the light is not masked by high build- 
ings towards those quarters, but that, if possible, 
it is uninterrupted from the zenith to the horizon, 
which will give the operator the power of using it 
at such an angle as may best suit the subject he 



Glass 
Studio. 



disturbs th« 

incidentliglit- 

less; 




presents the 
same condi- 
tions t« every 
angle. 



Its proper 
aspect 



for summer 
work; 
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s^ud'io ^^y ^® treating ; and modifying, by blinds, the 

greater or less degree of intensity of light on the 

features of his sitter, according to circumstances. 

for winter.^ In the wiutcr time, and during decidedly " dull 

rig. 80. days/' pictures 

c can be taken 

B lighted from a 

southern aspect 
of good quali- 
ties, when no 
successful result 
can be obtained 
in a northern. 

Reiaiti. In one aspect the writer has obtained good 

dense negatives — consecutively, from the other 
they were poor, thin, and ineffective. 

In summer and fine weather no arrangement of 
blinds can, by any possibility, give an equally 
favorable result, should the glass studio, instead 
of facing the more even moderate light of the 
Improper aspcct abovc described, be erected facing the 
south ; the disadvantages being, that the light is 
too powerful and most uncertain, and, owing to 
the passage of clouds before the sun, and from the 
ftomitsTt- changes which take place in the light on the 

riable nature. ... j* , , .1 -j. i 

Sitter, from one second to another, it becomes 
impossible to calculate with the requisite accuracy 
the time of exposure ; moreover, the potency of 
the light approaches, in some degree, the effect of 
the direct sun-ray, and the picture is likely to be 
harsh and discordant ; black shadows and chalky 
white lights taking the place of the more delicate 
gradations in both, which should have been seen. 
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Glass 
Studio. 



To reconcile all conditions of dull and covered 
weather^ or the bright sunshine of summer^ and at General 
the same time to meet the desirable angle of desirable 
incidence on the sitter^ a glass studio of this form^ possible. 
fig. 81, when possible, is the very best that can 

Fig. 31. 




be built, open on every side to light, and capable 
by opaque and semi-opaque blinds, of being closed 
towards the south in sunny, towards the north in 
covered weather, or as much or as little of light 
used as the nature of the subject requires* 

The size of the building will, of course, greatly ,®tudiof*^' 
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^umo ^®P®^^ upon the class of pictures which the pho- 
tographer proposes to take in it. Groups of 
numerous figures, full-length portraits, with 
accessories, executed with large lenses, will 
naturally require more space than works of less 
Bfiguiated by (Jimcnsions, such as single fi«jures and small 

nature of ^ ^ , o o 

subjects. portraiture — for the first, forty feet by twenty, 
thirty feet by fifteen, will not be too large ; for 
the second, twenty feet by twelve, or even fifteen 
feet by ten, will suflSce. 

The means of diminishing light, when in excess, 
by white and black blinds, should be arranged ; 

ofSSfr'''* tl^ey should be fixed half from above and half from 
below ; from the eaves and the ridge of the roof, 
thus giving the power to the operator of not only 
regulating exactly the quantity but the angle of 
light used to the subject, from about twenty to fifty 
degrees, as may seem best to him. The floor should 

soudity of ^jg coustructcd with the greatest care and solidity, 
many failures arising from the tremor imparted to 
the camera by movements across a weak floor, and 
which are increased in their detrimental eflfect 
in proportion as the camera is raised in height 
from it. 

^^ 0^ The walls should be distempered or hung with 

paper, in which greys, blues, violet, hluey greens, 
or white are the only colours — or one or other of 
them at option — avoiding strictly patterns in 
which yellows, yellowy greens, reds, or browns 

and carpets, appear ; which must also be considered in the car- 
peting or drugget. 

Such a room will be found extremely variable in 
its temperature, in excess of heat in summer and of 
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cold in winter; ventilation at a high levels and ^^^^f^ 
arrangements for warming, by hot- water pipes or it. tempera- 
stoves, must be provided ; and from this quality it '"®' 
is obvious that the cameras should be removed after 
use, in order that they may not be rendered 
ineflScient by the warping and derangement of 
their parts, and that no chemicals of any descrip- 
tion should be kept in any part of it. 

It will be necessary that no considerable var- 
nished or French polished surfaces are in it, since 
the reflection which they would give might occur 
in a manner to derange the light and shade on a PoUahed sur- 

... 1.1 * • *L /» t_*ix ^'l.L. • faces detri- 

sitter, and the vicmity of any bright or glittering mentaL 
objects would be seriously detrimental in copying 
oil paintings^. ' 

It is of great importance that the glass studio 
should be in as immediate contiguity as possible to 
the operating room, as thereby delays are avoided, 
which in warm weather may have damaging itscontiguiiy 
results, in causing the collodion film to lose ting rooSi"*^" 
sensitiveness. 



THE OPERATING ROOM. 

A little contrivance and knowledge of the re- should be 
quirements which have :tQ; ^be^pjovided for, will Sfanger ^ 
make the difiference between 'ai^ ineflScient black 
hole/ and a room in which the operator can work 
with celerity and certainty. 

Small and inconvenient dens may be made to 
do duty on occasion ; but if it be'possible to obtain 
a certain space, say sixteen feet by twelve, for the 



76 REQUISITE APPARATUS. 

o»«»ATiwo purpose, it will be well bestowed, both in the 
increased convenience for the production of the 
negatives, and for the health of the operator, by 
the superior ventilation it affords. 

itsMpect. The aspect should if possible be N.E., to avoid 
the direct rays of the sun upon its yellow blinds ; 
the window should be glazed with yellow glass, 
by the light transmitted through which paper 
may be excited and bath solution prepared ; but 

rrfiw light in operatinff for the camera, a curtain of one, 

alone admit- , . 

t«d. two, or three thicknesses of yellow tammy in 

addition will be found necessary, according to 
the greater or less sensitiveness of the prepara- 
tions. 

Means of The Toom should have a fire-place for warmth 

in winter, and ventilation, or dryitig of excited 
papers ; and if there is a small boiler for hot water 
to the stove, it will be found advantageous in a 
variety of manipulations. 

A large Amott^s ventilator at the top of the 
room in the flue, and an air-shaft, diaphragmed, 

andventna-' uot admitting light y with small flap doors to close 
when desired, at the level of the floor, near the 
developing sink, will assist to carry off the fumes 
of the chemicals. 

Operating Two siuks lined with gutta perchay with waste- 
pipes of the same material, should be fitted entirely 
separated from each other; one for developing 
the picture, the other for standing the negatives 

Water and in to stccp in watcr, which should be laid on with 

^^' several taps to both sinks. Gas likewise should be 

fitted along the sinks with deep yellow glass chim- 

sheifing. neys to the burners. Shelves for bottles, and a 
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yiett-m&de close fittififf cupboard for chemicals, are °''!^""" 
wanted ; at the same time it ia especially advised Q,^^f„ 
not to make the shelves of the dark room recep- "t™"*'^ 
tacles for all the nameless rubbish apt to accumu- 
late in such a locality, and thereby establiBh dnat- 
traps to the certain deterioration or destruction of 
future pictures. 

Let the dark room only contain those things 

vhich legitimately belong to it ; let the shelves, 

Fig. 32. 




1. Developing sink. 2. Sink for waahing negativei, with gal 
and water laid on. 3. Cupboard for chemicali. 4. Arnott'a 
Tentilator. 6 5 5. Shalflng. 6. Air-ahafL 7. Kack for trajf. 
8. Dooc into gleis atadio. 
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opkbating &c., be washed frequently and kept free from 
Necessity of ^^st, the sinks in the cleanest condition, and the 
cieSnesB ^^^^ covcrcd with oilcloth, as being the material 

with the most unbroken surface and most easily 

purified from dirt. 

It is imperatively necessary that not the 

t'*^?rt white *^*^^^^*^ gleam of white light be allowed to 
light. penetrate into this room whilst operating ; plates 

may be spoiled one after the other by a half open 
keyhole opposite them when draining, or by a 
forgotten cranny at the bottom of a door. Curtains 
to remedy this are not proper, they accumulate 
dust in their folds, and the movements on draw- 
ing them disperses its motes through the air of 
the room, to settle ultimately on the film ; if the 
doors are leathered, or have wooden fillets screwed 
round them, either are quite as eficctual in ex- 
cluding light, and more cleanly, 
me^tau'r Notc, that if lead linings or pipes are used for 
wnks, pipes, the sinks, they will be acted upon by the chemi- 
cals, will soon be full of holes, and the vapours 
of their combined action are most unwholesome. 



ON CAMERAS. 

In selecting a camera it is necessary to see that 
it is of the best quality, both in seasoned material 
Annyaiiccs and good workmauship ; otherwise the patience of 
■tructed. the opcrator will be severely tried, if his picture 
be not spoiled, by " slides^' which will not stir, 
and ^' moveable bodies'' which are obstinate fix- 
tures ; and by light — which in photography must 
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be regarded as a destructive as well as producing camkras. 
agent — finding its way to the film, through many 
apertures besides the lens; these tribulations 
generally happening when some subject more im- 
portant than usual is under treatment. 

Cameras vary considerably in their make, ac- Ti'«»f ^wio™» 
cording as they may be destined exclusively for 
portraits and groups of figures in the studio, or 
being intended for landscape and out-door work, 
are made to fold together and be as portable as 
possible. Considerable ingenuity has been shown 
in the adaptation of all photographic apparatus to 
the purposes required, and in none more than in 
the manufacture of cameras, which have been 
constructed in so many ways, that the beginner 
may be .puzzled to make his selection, I would 
advise him to eschew all idea of the purchase of a 
cheap or foreign one, as generally they are made and quality, 

J* 'r\ J J J sy r ' 1 descnbed. 

oi ill- seasoned wood, and are ot inferior workman- 
ship, in which a straight line appears to be the 
exception. 

It will be unnecessary to describe many forms 
in which cameras are made ; the smallest sizes are 
very simple and inexpensive; for portraiture, 
fig. 33, the square form is the best ; the camera 
can be made to alter for length of focus by means of 
^^ sliding bodies^^ in wood or, in the writer^s opinion, 
better by collapsible '^ bellows^^ bodies in leather, 
the advantage derived thereby being, with the same 
camera, a largely increased range for focus with 
various lenses. All portrait cameras should have Portrait 
a "swing back" to allow a slightly inclined ^'^'''*- 
position to be given to the collodion film in sub- 
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ciMitg. jects of difficult focus, or when "short focused" 

lenses are employed for children, &c. 
uaawape For Ifuidsc&pes, fig. 34, out-door work, or fo- 
reign travel, greater portability than the above is 




requisite, which is best obtained by the greater 
portion of the body of the camera being made in 
leather, collapsible as before mentioned \ whereby 
weight is reduced, considerable saving of space is 
effected, and a very varied range for length of 
focus of different lenses obtained which was not 

n. easy in the obsolete " folding-sliding" form ; in 
this more recent construction the oblong landscape 
form can, by changing the position of the body, be 
rendered vertical for cathedral interiors or other 
upright forms of subjects. 

As it is desirable that several lenses shoold pass 
the same camera, it should therefore be made of 
sufficient length to suit the one of longest focus. 

^ The means of changing them with ease and 
rapidity is to have brass collars, called by the 
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opticians " adapters," which screw into the front ' 
of the camera, and thus make up the difference 
between their diameters. 

For portraiture excellent sizes are 12x12 — g 

Fig. 34. 




10x10 with 18 inches focus; 8x8 and 6x6 
with proportion ably less. 

For landscape 18 X 14—13 x 10—9 x 7—7 x 5 are 8™ for 
good proportions according to the size of pictures 
intended to be taken. Either should have sets 
of inner glass-holders or &ames enabling the 
operator to take diminishing sizes when required. 
Observe that it ia of great convenience so to plan 
the sizes that one plate box will take two different 
sizes, 9 by 7 upright will take 7 by 5 across, &c., 
thus enabling tbe landscape photographer to go 
afield with one instead of two plate boxes. 

Having procured the camera, it will now be 
necessary to test it for two qualities ; first, its im-perfectDW, 
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in different 
qualities. 



^'"^' ' permeability to light. Withdraw the ground 
glass, and covering the head and shoulders very 
completely with the focusing cloth, the lens having 
been capped, look into the camera and examine 
well for any crevice through which light may 
come ; if none is seen it is perfectly sound, and 
the greatest aim must be to keep it so. Now test 
it to see that the inside of the focusing glass and 
the film side of the glas&T tTt situ in the slide 
accurately correspond. To do this focus carefully 
on an object with the fiill aperture of the lens, 
witH^ exact precision, and ' take a small picture ; 
if tliat object be not iti the .best focus of the 
negative,'* iither the cheniical and actinic foci of 
the tens' do not corr^spdnd, or the construction 
of the 6imera is defbctiv(^,^nd the ground glass 
and collodion slide &6 ndt si^ree. 

In operating from the life, where delay is most 
injurious to success, whether it be a portrait, 
group, or study of animals, it is very desirable 
that some contrivance should be made by sliding 
or hinging, so that the focusing screen shall with 
the least possible delay make way for the excited 
film. The camera makers have several modes of 
accomplishing this end. 

Whatever skill may have been shown in the 

perfect construction of the camera, do not for a 

moment suppose that it can keep out bright sun- 

carefninaage sjiine whcu fuU upou it out of doors : under these 

necessary ... i . 

conditions it must be rigorously kept covered with 
a thick baize, and the collodion slide should also 
to maintain bc Wrapped up in passing backwards and for- 
wards to the camera; not only to prevent access 



facilities. 



CAMERA STANDS. 83 

of light to the film, but also to retard its drying ?^HlMi- 
during the space of time — more or less consider- 
able according to circumstances — which elapses 
before it is placed in situ in the camera. The 
same precautions should accompany its return to 
be developed. This more particularly applies to 
outdoor photography, but even indoors is better 
attended to ; and the cloth cover kept over it in 
drawing up the flap. Never let it stand in the Nature of 
sun, no wood can resist that ; nor in a draught 
between open doors and windows ; its parts are 
thin and delicate, and will warp by such usage. 
Let it be removed, immediately after operating, 
from the glass room, where the variations of heat 
and cold are great. It should be covered with a 
thick woollen baize, and it and the collodion back 
should be well blotted from bath drainings as 
soon as study is finished. As before mentioned 
the contrivances for cameras are very various and 
numerous, but, provided the workmanship is good 
and the material seasoned, the more simple the 
arrangements the better. 

With respect to the cameras necessary to exe- 
cute the Stereoscopic picture, it has been thought 
better, as they pertain very entirely to the dif- 
ferent modes of treating that subject, that the 
description of the varieties which may be employed, stereoscopic 
according to the nature of the work undertaken — 
or the number of pictures simultaneously or suc- 
cessively produced — should accompany the section 
" Stereoscopic Pictures,'* as more necessary to its 
clear elucidation. 

Cameba stands. — In order to place the camera 



cameras. 
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Cakeras. 



Their forms 
if portable. 



Liability to 
accidents. 



Portrait 
stands. 



Qualities 
necessary. 



Preferable 
form. 



at a proper height and position opposite the object 
proposed to be copied, it is fixed on a stand; 
these are usually made of a tripod form, and are 
very various in their construction, according to 
the size and weight of the camera they are pur- 
posed to carry, and likewise whether intended for 
landscape and out-door work, or exclusively for 
use in the studio. The first are so contrived as 
to fold together and take the least possible space, 
but are not well adapted to carry cameras of 
large size, and even with the smaller sizes are 
very apt to upset by the overbalancing of the 
camera, the sway of the legs at the joints, or the 
action of wind ; they will require precaution on 
the part of the novice to guard against these 
accidents, which are very damaging in their efiects 
both on camera and lens. 

Those intended solely for working at home in 
portraiture, &c., are of a more solid construction, 
which prevents their being liable to the inconve- 
niences above described : the chief points to study 
in selecting are the power of placing, with the 
utmost facility, the camera at such height, distance, 
and inclination to the sitter, as the nature of the 
subject may require; and that when placed the 
camera may be so solidly attached and held, that 
not the slightest tremor is felt by it. These points 
have been found in practice, by the writer, to be 
very well provided for in the stand represented at 
fig. 36, There is a rack-work for raising and 
lowering, and screws to fix it when at the required 
elevation ; the castors allow it to be easily moved 
backwards or forwards, and the camera may be 
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dipped as required by the movements of appro- Cmumi 
priate screws. -ii2I- 

The security and comfort in working is ao 
great with the more solid stands, particularly with ssfeij ot 
large sizes, that wherever practicable the student 



Fig. 35. Fig. 36. Kg. 37. 




is advised to give them the preference in all sub- 
jects where the transport of them will not be found 
too inconvenient. 

Swing camera back. — In operating with the Perfect 
portrait-camera it is most necessary to have the "iiion i 
means of advancing or retiring it from the sitter, '' 
of raising or lowering it, of placing the centre of 
the lens opposite any portion of the iield which 
may he desired, and of changing the position of the 
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camska film from the precise vertical into such deviation 
' of angle^ laterally and vertically, as may best 
enable the action of the lens to coincide with the 
lines of the subject undertaken. 

2^^ All these movements are provided for by various 

ingenious contrivances; castors, and rack and 
pinion movements on the stand, moveable camera 
fronts, with double action, to hold the lens, and 
"stvinff backs/' to carry the film, allow the opera- 
tor to alter the distance and position of the field 
as may seem most desirable. The action of the 
swing back is intended by its motions to neutra- 

its ue n. lize the distortion which results in using lenses of 
very short focal lengths, but it will also be found 
available and desirable with all double combina- 
tions. Its action is illustrated in fig. 38. 

On focusing any subject in which the lines are 
inclined from the direct vertical, as in sitting 
figures, &c., it will be found impossible to bring 

Its actiou the lower projecting portions, as at a, into perfect 
focus with the upper retiring parts at b. Now, if 
the position of the film is judiciously altered by 
means of the swing back, the portions defective in 
focus will be seen to assume equally correct de- 
finition with the rest of the subject. This treat- 
ment also applies to subjects in which one or the 
other side is nearer to the lens; by slightly alter- 

auowb/100 ing the lateral distances both sides come in focus. 

movemenu. The Operator can avail himself of both these move- 
ments simultaneously. 

It must be observed that although the " swing 
back'' is useful, in a modified degree, when 
short-focus'' lenses are employed, much dis- 
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cretion must be exercised by the operator not to Swrwa b*ck 
cause an elongated distortion of the face and Jt'^^JiJi 

Rg.ss. 




person of the sitter by extreme and injudicious 
use of it. 

Head Bests.— Unfortunately in photographic 
portraiture it is not possible to dispense with the 
use of this adjunct, which if not used by the 
operator with the greatest tact will infallibly tend 
to give a constrained attitude to the portrait — the a 
best, indeed the only way, to use it properlyj is to « 
let the sitter go into a natural position of the body 
and head, and then gently to advance the crutch 
nntil it just touches him. The writer was long 
much annoyed in standing figures, by the sway 
which there was in the body, wliich, although the 
head was supported, occasioned a doubling qf the fi 
lines of the hands, figure, &c., more or less ac- Sg 
cording to circumstances. In large portraits this 
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hkadBkbts . is of considerable importance ; as in these both 
the time requisite is longer^ and the movement 
more defined by the lens ; if, on the other hand, 
the sitter makes an effort to maintain perfect 
quiescence, that alone gives rigidity to the pose. 
To obviate these inconveniences the form of 
head rest, fig. 40, has been found very satis- 
factory, 

strenffth ' The staud is made of three-inch deal, also the 

"*np^*y- upright, which is morticed into it. Strong angle 
pieces of iron are screwed on each side, and a T 
piece behind ; a small cushion is firmly fixed for 
the back, and a short bronze head rest, moveable 
by screws, is fitted on the top. It is entirely free 
from vibration, and the " sitter,^^ merely standing 
against it, can turn in any direction and change 
his position as required. Since this form was first 
suggested in the former edition various modifica- 
tions of it, executed with considerable neatness 
and ingenuity, have appeared. The intending pur- 
chaser will, on inquiry at the dealers in photogra- 
phic apparatus, be able to compare their respective 
merits. 

YarHttiitg for sitting figurcs fig. 39 will be found more 
advantageous. It stands in any required position 
behind the sitter, and its adjustment is regulated 
with great facility. 

other forms. The ouc represented in fig. 41 is made in wood, 
and is intended to attach to the back of a chair : 
it has the advantage of cheapness, but is very 
disappointing compared with fig. 39. 

Sitters in general disclaim all necessity for 
the employment of the head rests, and are con- 
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fident in their powers to remain " perfectly im- "^ 
moveable ;" the operator must not on that account 




diBContmue its use as failures and loss of time are 
the inevitable results Still as was before men 
tioned the head rest injudiciously employed n 
spoils many pictures often giving an air of leaning 
or constraint which it must be the business of 
the artist to avoid. 
On thx Glasses. — Patent plate glass is the beat 
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bkadRests. to use for photographic purposes ; it combines the 
Besirnbie advantages of flatness of surface and a high polish^ 
both most desirable qualities to enable the collo- 
dion to flow over it evenly and rapidly. The 
Different numbcrs 1, 2, 3, 4 (trade mark)^ being of difierent 
thicknesses^ these may be ordered, increasing pro 
rata in thickness with the size of the plate, thus 
sparing unnecessary bulk and weight in the smaUer 
sizes, and giving more strength to the large. 
Host be care- It rcquircs to be properly and skilfully cut, 
^ ^" * as if carelessly done the operator will, from the 
same parcel, have some which will slip through 
the frame, and others which will not go in. They 
should be set on edge and rigidly gauged to avoid 
such annoyance, which generally happens when it 
is of most importance that it should not. 
Edges pre- The flrst thing to be done is to roughen the 
P"^ edges, which prevents the coUodion easily running 
over the plate, in inexperienced hands, and enables 
the film to resist better the action of the water 
which it is necessary to pour upon it; and it 
likewise prevents it from contracting at the 
edges. 
Mode of The writer has always done this by the applica- 

doing 80. ^.^^ ^£ emery doth, which, if neatly manipulated, 

will at the same time take oflF the cutting edge of 
the glass, and leave a band of ground glass, some 
one eighth of an inch wide — and in small sizes 
less — on the margin of its top surface, to which 
the collodion film will firmly adhere, and which 
will save many disappointments. 

It now remains to render the glasses perfectly 
and chemically clean. The writer has tried many 
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of the nostrums proposed for this purpose ; he has glasses. 
had both baths deteriorated and plates spoiled by careindean- 
the obstinate adherence of some particles of*°^' 
Tripoli or other powders to the edges of the 
glasses^ and therefore early discontinued the use 
of anything more than abundance of pure water ^ 
running from a tap, and a clean coarse linen rag 
to rub the glass with at the same time.* What 
really is very important is to observe that the 
red polishing powder, always found on the edges 
of the outside portions of the plates from which New glasses. 
the glasses are cut, is very completely cleared oflF. 
As soap is used by the glass-merchants to mark 
the dimensions, &c., of their plates, it is proper to Mode whea 
wash the new glasses in a solution of common 
washing soda and warm water; and if they have 
he&n previously used they should be placed in water 
with thin slips of lath between each to ensure the when used 
entire surface being acted on ; the varnished nega- "^^ ^ 
tive will in about half an hour peel oflF entirely. 
Before putting each in mark the back with a 
diamond, and use that side for the next subject ; to 
glasses that have thus been previously used, much 
greater attention is necessary in complete washing, 
friction with leathers, &c., in order to avoid stains 
on the subsequent negative. After the old var- 
nished film has come off place the glasses in 
a strong solution of washing soda and hot water Greater pre- 
for a few minutes, rub well with rags, then rinse ntcwsSy. 

* The writer — contrary to inrhat is frequently advanced on 
this subject— can only reiterate what he previously stated ; the 
production of hundreds of 'plates free from blemish from 20 X 14 
downwards, causes him to adhere to this opinion. 
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<^''AssEs. in plain water. If left too long in the strong 
alkali the polish of the surface will be injured. 
Next fill a gutta-percha bath with a strong solu- 
tion of nitric acid and water; take a vulcanite 
dipper and let each glass separately stay in the 
bath about two minutes^ rinse^ wash in weak soda 
and water and wash abundantly. This manipu- 
lation with nitric acid should not take place in- 
doors as the fumes are deleterious. 

Manner of After Washing under the tap they should not be 
^^' put to drain, as even in drying thus they may 
take cloudy marks difiGicult to get off; but as each 
is perfectly washed it should at once be dried off 
with clean linens and carefully put away for use ; 
they should be packed in dozens, standing ver- 

Howtopre- tically, in new blotting paper, and not suffered 

"®'^®* to come in contact with brown paper ; nor should 

they be put in racked deal boxes, as they are sure 
to be acted upon at the edges in hot weather, by 
the contact of the terebinous wood, to the mani- 
fest deterioration of the subsequent film and 

Precautiona. nitrate bath. Indeed, even if packed for some 
time with clean blotting paper between each, held 
sideways to the light and breathed upon, the form 
and texture of the paper will appear upon their 
surface, so that it is not safe to operate upon any 
glass that has been long put aside, the better 
plan being to have it fresh washed for use. Of 

Atmosphere coursc, the impuritics of a London or town at- 
mosphere are prone to condense on the cold 
polished surface of glass, and the photographic 
glasses should therefore never be allowed to remain 
exposed to them. 
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The cloths which are used to wipe these glasses glasses . 
should be of linen free from fluflF; old napkins are Giaas-cbtha. 
desirable for the purpose. They should never be 
allowed to come near soap — they should be steeped 
in warm soda and water, rinsed abundantly in Mode of 
many waters, and hung up to dry, removed from ''^'- 
all impurities. They should be well aired, to 
avoid mouldy action, which is chemically deterio- 
rating, and kept in tin boxes or well-closed 
drawers for use. 

In proportion as the summer advances the 
tribulations of the photographer with his glass 
plates progress. The hands of his assistant will 
contaminate the cloths with the impurities of the 
skin, and from thence result the long smeary other prc- 
marks across the picture. Have several pairs of " ^°"*' 
large common white cotton gloves, rendered 
chemically clean, and, by a proper use of them, 
these annoyances will be avoided. The writer 
thinks that great exertion and of much too vigo- 
rous a nature seems generally to be considered 
necessary to the final polishing off; which is 
accompanied by a puflSng and blowing, ending in 
depositing on the glass drops of organic origin, 
which, unheeded in the obscurity of the operating 
room, are scrubbed in to reappear as blemishes. 
For final finish, just before laying the film a pad of m cleaning 
white cotton velvet, chemically clean, held for a ^'"■**' 
few seconds before the fire, gives a lustrous surface; 
the action should be light and vivacious, and not 
of the housemaid order. The very last thing is 
either to blow off any motes of dust, with the air 
from an India rubber enema bottle, compressed^ 
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Glasses. 



Convenient 
mode. 



Forms of 
plate boxes. 



Silver wire 
dippers. 



Advantages. 



Clean con- 
dition. 



or sweep off with a broad camel-hair brash chemi- 
cally clean and sedulously kept from impurities. 

Wooden screw clamp for cleaning the glasses 
is a little piece of convenience which all photo- 
graphers should possess. It holds the glass^ 
whilst being cleaned^ suspended in the air and 
removed from all impurities; whilst it being 
firmly gripped, by the action of the screw, a 
considerable amount of pressure and friction 
can be conveniently and safely applied ; it should 
occasionally be cleaned with soda and water. 

Plate boxes to contain the negatives are made 
in wood and tin with V-shaped racks on each 
side to take the edges of the glasses. If made in 
deal the racks should be of harder wood and the 
whole should be varnished with shellac spirit var- 
nish. When afield the box or boxes taken out 
should be what is termed draining boxes, i, e., with 
a second opening at the bottom, so that wet 
negatives may be safely carried home in them. 
As before noticed one box may be made to do duty 
for two sizes of glass. 

Dippers. — ^The best dipper for travelling is a 
piece oipure silver wire, bent in this form. Fig. 42, 
and where required to be joined, which should be 
at A, not at the lower end, fused not soldered. 

It has several advantages. Its first and greatest, 
that it never breaks and disappoints the operator 
at home; or, what is worse, on a remote journey. 
The jar of the metal against the bottom of the glass 
bath is less likely to crack it than the glass dipper 
would be ; the plate neither slips off, nor in larger 
plates annoys by obstinately adhering to the 
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dipper ; it is cleaned with the greatest facility. It 
should be washed immediately after operating, 
triped vith a chemically clean cloth ; if used in a Pncu 




slovenly manner it will turn black and be deterio- 
rating to the bath solution. (Note, be sure that 
there is no alloy in the silver wire.) 

For home use, if not the preceding, nothing is 
so good as the fluted glass dipper; the form 
strengthening the material, whilst avoiding the 
certain contamination communicated to the bath 
by contrivances less chemically pure. 

Scales. — Of some size, to weigh hyposulphite 
of soda, &c., in larger proportions. (These should 
have removeable concave glass disks to place in with ii 
the metal pans, which preserve the chemicals from *""* 
contamination by contact with the brass.) 

Box OF Scales, of less size, with glass pans, to 
weigh the smaller quantities of chemicals, up to 
one ounce. (Note, that great exactness and 
cleanliness are necessary in using these scales, as 
a small portion of pyrogallic acid, &c., adhering Fnciie 
to them would suffice to spoil entirely a nitrate wj. " 
bath solution. When weighing out crystals of 
nitrate of silver, &c., it is well to cut two small 
squares of flltering paper, of precisely the same 
size, and place one in each scale.) 
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AryAEATus. DEVELOPING STAND. — The usual and best form 
is the tripod^ which is more easily adjusted to a 
level, by means of its screws, than tlie square ; it 
is well to have two sizes for different dimensions 
of plates. 

Fig. 43. 



The best 
fonn. 




lini^. 



To adjust it place a glass on the screws, and on 
it, as shown in the cut, the spirit level ; having 
centred the " bubble" in one direction by turning 
the screws, ^ter its position to the opposite angle. 
Modeofierci. The kvcl is not perfectly attained until whichever 
way it is turned on the glass the bubble re- 
mains stationary in the centre. (Note, that it is 
necessary to the even flow of the developing 
solution that this should be accurately regu- 
lated.) 

The developing stand should only be used for 
large sizes, and even for them not until the 
development has well advanced; ffentle rocking 
backwards and forwards in the hand promotes a 
more even action, and avoids stains on the 
negative. But the stand is necessary to deposit 
or rest the plate when desired. 



Judicioiu 
file of 
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Draining rack or stand is a very necessary and appaeatus 
useful piece of apparatus which can be procured Jj**^^"*" 
at any of the vendors of photographic apparatus. 
As a rule it is not safe to place the finished and 
washed negative vertically to dry on any surface 
which touches it largely on one of its sides ; as, by 
capillary attraction all sorts of small particles 
climb its surface and, adhering to the wet film, 
resist the camel 'hair brush, and g^re varnished in Ji^^JSJ^ 
to make their unwelcome and permanent ap- 
pearance as part of the subject on subsequent 
printing. The draining stand has V-shaped racks 
of gutta percha, which, touching the negative only 
at two small points, and — being itself kept dusted 
— raises it away from impurities. A long thin 
strip of blotting paper placed, like a tail, against 
the drop on the back lowest angle of the draining 
negative, conducts the accumulated moisture 
quickly away. 

Pneumatic plate holder. — This ingenious 
little instrument can be procured at any of the 
vendors of photographic apparatus, it has the 
advantage of leaving the edges of the glass plate Advantages 
entirely free from contact, and consequently the 
collodion from contamination; motion is com- 
municated from the centre, as from a pivot, and 
change of level is given to the plate in laying the 
film with greater convenience than in other 
methods, in the larger sizes especially, in the small 
it is less necessary. 

Specific gravity bottle should be in the 
operating room of every photographer; since 
without it he will be unable to know whether wtj. 
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APPABATIJa. 

many of the chemicals he employs are of the 
degree of strength and purity it is requisite they 
should be; as^ for example^ the alcohol absolute 
and washed ether^ which^ in summer, are in daily 
use, for adding to the thickened collodion, and 
likewise for testing other chemicals. 

This bottle is of a globular form, with a per^ 
f orated stopper, through which the excess of any 

itsnafore; liquid passcs when the bottle is quite filled, thus 
ensuring exactness in quantity ; there is a weight 
which exactly counterbalances the bottle itself. 
The dimension is adjusted to contain precisely 
500 grains of distilled water ; if now the bottle be 

and mode of filled with alcohol absolute, which at 60° Fahr. is 

using. 

0*794, or newly washed ether, which at the same 
temperature, barometer at 30°, is 0*725, on weigh- 
ing, the contents of the bottle will show a result 
in grains which, multiplied by two, gives the 
specific gravity. 
Used for ni- Glass BATH. — ^To contaiu the nitrate of silver 
solution nothing can be depended on, for chemical 
purity, but glass.; formerly the glass baths 
were '' made up'^ of several pieces of plate glass 
cemented together with marine glue, and much 
disappointment and annoyance was continually 
experienced by their leaking, and the separa- 
tion of their parts. Now solid glass baths are 
made on the Continent, which offer every advan- 
tage ; they can be obtained to take plates up to 
the size of twenty by fourteen inches. They ai*e 
To be mounted in wooden cases to save them from 
streng ene . fj.g^(j^^j.g^ rpj^^ writer has them with caps of 

vulcanized caoutchouc covered with sheet pla- 
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tinum^ and also of ground glass mounted in wood, appabatus. 
both, of course, when closed being secured by 
clamps, and thus forming as it were a bottle. JjJJJJ^*" 
The advantage being, besides saving of time, that 
all messing of the bath, in pouring through dubious 
funnels, &c., is avoided, and if the bath top is 
ground perfectly true, no leakage occurs on 
moving it. When operating the above caps 
should be entirely removed and carefully kept 
from any contamination of their inner surfaces. 
A loose operating cover of wood or gutta percha is 
necessary, on the bath, to keep out light, dust, 
splashes of developer, &c., &c. 

Wedgewood Trays should be used exclusively used for w- 
for albuminizing and preparing plain paper, and '""»" 

holding the toning and fixing solutions ; but 
those once taken for the two latter purposes 

should on no account be afterwards put to any 

other uses, since the nature of hyposulphite Penetrating 

solutions is so searching that they traverse thehvposui- 

entire structure of earthenware, as may be seen ^ 

by filling a jug with them, — cottony efflorescence 

and crystals will soon form on the outside. 

Neither are these trays capable of resisting the 

action of the sixty-grain nitrate solution used in 

exciting paper, which should therefore only be 

put in a glass tray, as described. They are the 

cleanest and most satisfactory for steeping the 

proofs in water after they are toned and fixed \ it used for 

is better not to have them too deep, and over- pSs!^ *^'* 

crowd the proofs, but to use more of the shallower 

ones, and thus separate them more efiectually. 
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Apparatus. The number and sizes required depend entirely on 
the nature of study undertaken. 

Advantages GuTTA Percha Trays have the great advantages 

vanteges. of lightuess and immunity from breakage^ but 
are not proper to use for the exciting or toiling 
solutions, since they impart an indelible though 
slight tinge of brown to the paper. They can 
be used with albumen, and to steep the. proofs in 
water if desired, but earthenware is preferable. 

ut^?4"5Ste. Developing Glasses, &c. — A dozen in three 
different sizes will be found convenient, and save 
much confusion in operating. A cup shape has 
been found by the writer the most handy in every 
way. They should be selected with rounded form 
of bottoms, inside, to facilitate perfect cleaning, 
also the ^^ punty marks'^ ground off and bottoms, 
outside, polished. 

Glass Pestle and Mortar — ^is used in re- 
ducing crystals to powder, and thus prepared they 
can be dissolved more readily when the operator 
is pressed for time. 

Graduated Glass Measures — 1 quart, 1 pint, 
-^ pint, 2 ounce, 2 drachm, 60 minim. These 

Precautions mcasurcs and £i:lasses will require great care in 

tobeob- . ° T 1 7. /• 

sened. cleaning, that no trace be left of any solutions 
previously prepared or used in them, as a slight 
contamination of one by another would have 
serious results. The cloths used should be chemi- 
cally clean, as those used for the glass plates. 

Glass Spoons — are very useful in manipulating 
crystals of nitrate of silver, pyrogallic acid, &c., 
thus avoiding contact with the skin. 

Glass Stirring Kods — of diflTerent lengths, for 
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solutionB (those used for nitrate bath solution to 
be kept strictly apart). 

Funnels must be of glass, and kept strictly ' 
separate, for the nitrate bath solution, and for the \ 
developing, exciting, and toning solutions. Two 
or three of gutta percha are useful for other pur- 
poses. 

Tbermohetebs are very requisite, both in the 
operating room and glass studio, in order that 
the photographer may observe the temperature, ' 
and take means to equalize it as much as possible, i 
by the use of blinds, evaporation, ventilation, &c., 
in summer, and stoves and hot-water pipes in 
winter; and that knowing the precise degree, he 
may arrange the strength 
of his developer, and 
make necessary calcula- 
tions respecting time of 
exposure, &c.j accord- 
ingly. 

Eetort Stand is of 
great convenience when 
preparing solutions, to 
hold the funnels as shown 
in the cut, thus avoiding 
accidents in the upset- 
ting of the bottles, &c. 
When filtering into meO' 
sures it becomes indis- 
pensable, to avoid per- 
sonal attention. 

In fusing any chemi- 
cals, and in various experiments connected with 
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AppAKATua. Photography, the retort stand will be found very 
useful to the practical photographer. 

Horn Tongs are necessary to take hold of the 
corners of the paper in albuminizing, exciting, 
toning, and fixing ; not only because contact with 

Prerent cou- the finffcrs in the first two leaves stains on the 

tact with ,11 . f . , . 

solutions, paper but also that to immerse them m solutions 
containing particles of metal, most minutely 
divided in hyposulphite of soda, as the gold and 
silver in the two last, is decidedly deleterious to 
the operator. Care must be taken to keep a pair 
for each purpose, and that those intended for 
nitrate of silver solutions are separated from those 
used in hypo solutions. 

An Argento-meter for testing the strength 
of the nitrate of silver solutions — both bath and 
printing. 

Keep* the A VULCANITE DEVELOPING CLIP — made bv 

hands clean. i xx i . /» i • 

Murray and Heath — ^is of the greatest use m pre- 
venting the staining of the hands and nails. It 
is perfectly efficient for the purpose named, but is 
best only used for sizes under 10 x 8. It should 
be washed thoroughly under a tap, and dried after 
use, before putting it away. 

A ^^ glazier's DIAMOND '^ for cutting or reduc- 
ing glass plates or negatives. A ^* writing ^^ 
diamond for names, dates, &c., on the sides — at 
back— of negatives. 

Glass Bottles. — To select the proper descrip- 
tions, according to the uses for which they are 
intended, is of much more importance than might 
Glass bottles appear. There have been several collodion bottles 

for collodion; . , . , . . . 

contrived, some with a view to straining or 
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filtering it jfrom the deposit by percolation through afpaeatus. 
sponge^ &€., Sec, but no method for keeping 
collodion in perfect order for use is equal to the 
simple one of having one or two very tall stock their form, 
bottles. The pressure of the column of collodion 
carries to the last half inch of the bottom all flue^ 
dust^ and fragments of dried film^ which are very 
destructive agents in producing blemishes on the 
plate. It is easy to decant gently, from the upper 
portion, into a smaller size for use^ keeping the 
stock bottle replenished as may be requisite ; the 
same treatment is equally necessary to be adopted 
with the varnish. 

In order to appreciate the degree of failure ^*"*'y«-^ 
avoided by these precautions it is only necessary 
to lay a film^ or varnish a plate with the lowest 
strata of either bottle. 

For works of large size, 20-ounce tall stock Varioui wim 
bottles, fourteen inches high, are not too large,-^ 
12-ounce for smaller sizes, &c. In laying the 
film, 4-, 6-, 8-, or 12-ounce, two thirds full, are 
good sizes; smaller bottles are convenient to 
preserve odds and ends of collodion, which all 
have their uses in the treatment of various 
subjects. 

Washed ether, for thinning the collodion, andgJj^jSf •"* 
alcohol absolute require corked and capped bottles, 
and it is better that they should not be large, since 
when a large bottle is only half or one third full, 
the remaining portion is filled with atmospheric 
air, which deteriorates both the above, which are 
required in the utmost possible state of purity, their requi- 
Instead of one, it is better to have four or six 
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Atpa^tbi. smaller, carefully corked, tied up, and capped, to 
open as required. It will spare the chemical cup- 
board from uDpleasaDt fumes if the use of capped 
bottles [glass stoppers) be extended to nitric and 
glacial acetic acids. Afew wide-mouthed stoppered 

othorboiu«, bottlcs will be required for crystals of nitrate of 
siker, pyrogallic acid, &c., and ordinary stoppered 
bottles, of various sizes, for different solutions. 

Still.— Much distilled water is required in the 
process, especially when large sizes are undertaken. 
In cities, carboys of it can be readily purchased, 

Fig. 46. 




and the time of the photographer not intruded 

upon by its preparation. When operating away 

Ta prepare from home a small still gives the means of being 

voa. certain of a supply. When the body is filled with 

water it is corked up, aud put on a fire; the 

"worm-tub" requires to be kept full of co/rf water, 

which, as it becomes warm, is drawn off, and 

fresh added through the funnel. Kain water can 

seldom be obtained sufficiently pure, being con- 

wherwjje. taminated by contact with oxidised lead gutters, 
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Clean ice melted gives very pure water, and apparatus, 
may serve on an emergency. 

Spirit lamp when operating away from home 
is necessary. If the atmosphere is damp it may be P**®^"*^ 
carefully applied /or a few seconds to the back of 
the glass plate, just before laying the film ; the 
moisture will be seen to leave the surface. When 
the negative is finished it affords the means of 
heating the plate previously to varnishing it, 
thus putting it in safety before returning home ; 
but considerable caution is required in thus and Famish- 
using it, or a valuable negative may be broken. 

Printing frames are used to place the nega- Their use, 
tive, with the excited paper superposed, in the 
light. They should be purchased with jointed 
backs, to allow the progress of the action to be 
inspected. Note well that the thick front glass 
does not fit so tightly that it cannot be easily 
pushed out. This is a fertile source of broken 
negatives. These frames are exposed to great and 
sudden variations of temperature; and in large 
sizes if the ^^ thick plate^^ is jammed in tight, as J^^^J^^ 
is often the case, it is sure to be destroyed, and 
most probably the negative will share its fate. 

Exciting tray. — No substance or surface equals ofgiaaa 
glass for containing the 60- to lOO-grain solution °®*'*"*^' 
of nitrate of silver used in exciting the paper for 
photographic printing. Gutta percha commu- 
nicates a very distinct brown tinge to the paper, 
indelible by the subsequent processes. The glaze others, de- 
of Wedgewood ware cannot withstand the action ®"'*"*^^' 
of the solution, which traverses its structure, and 
the surfaces of both are deficient in evenness. If 
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•ions 



AyyAmATpg. large sizes are required the only mode of obtaining 
Liir;redimeii. glass trays for this purpose is to construct them of 
plate glasS; as it is not possible to procure them 
of large sizes in one piece. The method given 
in the cut has the advantage of giving support^ by 

Fig. 46. 





Wooden 
casing. 



Quality re- 
commeiided« 



Sen'c other 
purposes. 



the wooden casings to the glass plates^ thus keep- 
ing them in their form and preventing risk of 
external injury. It is necessary that the casing 
should be made of well-seasoned mahogany^ other- 
wise the very means taken to protect the glass 
would, by the shrinking of the wood, destroy it. If 
a white millboard or paper is put on the wood by the 
maker, previous to the bottom glass being placed, 
it will enable the operator to detect with more 
facility any impurities which may be in the solu- 
tion or on the surface of the glass ; for small sizes 
moulded solid glass trays in one piece are procurable. 
Focusing cloth. — The best substance for this 
purpose is a square piece of cotton velvet ; it will 
be found to adapt itself better to the movements 
of the operator than the cloth, sometimes recom- 
mended for this purpose. A thin India-rubber 
cloth should, however, always be taken as well 
for outdoor work, as it saves the camera, &c., from 
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sudden showers of rain. Straps or India-rub- aWaeatps. 
ber bands are useful, and some squares of yellow 
and black calico, single and double, are very handy. 

Focusing Eye-piecb. — Is of great utility, it importance 

11 1 ' • 1 - ^ . . « of ft in lo- 

enables the operator to examine the definition oi casing. 
the picture on the ground glass screen, and to 
determine the exact focus with greater accuracy 
than is possible with the unassisted eye. 

Linen Cloths, for cleaning the glasses, are The (inaiities 

better of old table-cloths, napkins, &c., than of 
new material. A pair of India-rubber gloves to 
handle the glasses when dipping them in the 
strong nitric acid, page 92, and for use in similar 
manipulations. Some pairs of large white cotton 
gloves for the assistant who polishes the glasses. 
Some old silk handkerchiefs and some wash-lea- 
thers ; the whole of the above must be rendered 
and preserved chemically clean, as described article 
'^ Glasses.'^ Two or three very soft wash-leathers, 
the dust well beaten out of them, not washed, to 
clean the lenses. Several linen bags washed 
chemicallv clean, water and soda, no soap, to keep 
the foregoing in. 

Test and Filtering Papers. — Litmus and tur- Use of test 
meric papers required for testing the nitrate bath, 
toning bath, &c. : filtering paper of the best quality 
for the nitrate bath and solutions, and abundance 
of new blotting paper for the manipulations. 

Note, that the foregoing is a list of complete 
apparatus proper for executing works of impor- 
tance; it is easy to suppress some items, and 
diminish size in others, should the nature of the 
study undertaken not necessitate them. 
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MANIPULATIONS, 



manipula- Preparing the Camera. — ^Before placing the 
film in the camera, it is necessary that the latter 
should be in every way prepared to receive it, and 
all precautions taken which may ensure a success- 
ful issue. 

Precautions The Icus must bc perfectly polished with its 

necessary; ^ r j 9 r 

appropriate leathers — the inside of the camera 
•carefully dusted — the exact distance from the 
subject fixed, and the ^ze the object or objects 
appear, and the position they occupy in the field 
found satisfactory — the height and inclination of 
the camera decided upon — and the necessity, oT 
otherwise, of using the swing back and moveable 

their nature, fronts studicd — two or three diameters of dia- 
phragm must be tried, and their eflFects on light 
and focus observed. These preliminaries having 
been attended to, we next proceed — 

To LAY THE Film. — The glass plate, having 
been scrupulously cleaned according to the direc- 
tions given at page 91, is put on the pneumatic 
holder, and the trigger being drawn down into 
the catch, the glass is fixed in its place : its sur- 
face must have been well polished and treated as 
before described at the last moment that the 
operator is ready to lay the film. Observe that 

Coating the ^ doors and windows are shut ; the ether is suffi- 
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ciently rapid in evaporation, and draughts disturb manipula 
the air, raise and brin^ in dust, currents of 

If there is much humidity in the atmosphere, it »» »*yu"o»» 
is well to hold the surface to be operated upon, for 
2ifew seconds only, before the fire; the moisture 
which had condensed on the glass will be seen to 
leave it. 

The stopper and neck of the collodion bottle 
having been carefully wiped from the horny crusts 
of former pourings, take the holder firmly in the JJ^the^p^tei 
left hand, raise the plate to the height of the chin, 
that the eye may readily appreciate the flow of 
the collodion, hold it perfectly level, keep it at 
arm^s length, and especially refrain from talking 
and breathing over it, as the moisture of the 
breath becoming condensed on the surface of the 
glass would seriously deteriorate the film. 

Now, lowering the mouth of the bottle down 
within an inch or so of the glass to avoid bubbles, 
splutterings, &c., — to do which the bottle must 
not be more than two thirds full — ^omt firmly and 
steadily in an even stream — without pause or lerks and pouring 

f , . the collodion. 

— until there is sufficient collodion to cover the 
size of glass that is being operated upon. Prac- 
tice will soon determine the quantity necessary, 
which is about three fifths of the entire surface : Quantity ne- 
the student should hasten to acquire this know- 
ledge, as if too little is poured on the glass, loops 
and streams will be formed, encircling bare glass, 
and the latter then becomes most difficult to 
cover evenly. — If too much is poured out, collodion 
will probably be wasted by running over, in get- 
ting the superfluous quantity back into the bottle* 
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HiBTiuu- A iew trialB vill ^vefirmnesa, neatness, and quick- 
neSB to the manipulator. — The best way in cover- 
ing a plate is that in which the collodion has only 
to travel once over the same Burface, and not, as it 
were, form a second strata, by returniug over part 
of the half set first, to the pouring off comer. 

To accomplish this is 
Modsofto- o '8' '■ n most simple; in pour- 

ing it is easy to give 
such a slight motion 
as shall cause the pool 
of collodtOQ to assume 
an oval instead of a 
round form, fig. 47> 
having sufScient, stop 
pouring — a depression 
of the corner a will bring the collodion to the 





edge, in the form shown (fig, 48) ; on lowering 
the corner b the collodion flows to it, and there . 
is, as shown in fig. 49, now only one motion, of, 
a slightly rotary kind, which sends it at once 
both to complete the corner c, and to d, which, 
being inserted in the mouth of the bottle, the 
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surplus is poured off gently, not raising the glass ^^^jj^^^- 
above an angle of twenty-five degrees, 
as if held up vertically, or at 
a greater angle, reaminess and 
striae will form which cannot 
be got rid of; rock it gently 
from c to A, to antagonise the current from b to Rocking the 
D, and thereby render it even; if this is done^ **' 
violently in jerks the film will be cracked. This 
applies more especially to cadmium-iodized collo- 
dions, the films of which are thick, viscous, and 
spongy in structure. As soon as it has done 
running, in hot weather — or after it has stood a 
few seconds horizontally in cold ; take it from Afterwnrds 
the holder, place it on the dipper, still keeping fomaiiy. "" 
it nearly horizontal in position. 

Exciting the Film. — Now, observing that all 
white light is strictly excludedy advance to the 
mouth of the bath, take off the cover, and with 
one steady even movement lower it to the bottom ; Dipping into 
should any pause take place there will subse- 
quently appear straight lines of stain, from side 
to side, across the negative; if the film is 
dipped too soon, in cold damp weather, crapey 
fissures in the film will probably appear; if 
kept too long, before placed in the bath, blank 
patches of insensitiveness will result; besides 
the qualities of temperature and atmosphere, 
the nature of the sample of collodion must be 
taken into consideration : a thick viscid cad- 
mium-iodized collodion will require twice as long 
before dipping as a thin subtile one, and if sub- Different 

T.,, ,- ,. coUoUioni; 

jected to precisely the same treatment both would 
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mahipula- be spoiled. The time requisite to leave the film 

r^^^ m the bath vanes with the temperature, requiring 

quired. much longer in cold than in hot weather, and the 
plate may be left longer in a bath which has been 
some time in use than in an entirely new one — 
two to three minutes is a mean time. After it 

teS^I^. ^^ heen a minute or so in the bath, but not be- 
fore, it should be gently raised and lowered, some 
five or six times, to even the action of the iodide, 
and then left to complete the time proposed. 
Now raise it gently, if all oily streaks have dis- 
appeared, and the surface appears even, it is 
. ready ; hold it a moment at the mouth of the 
bath to drain, then put it upright on a strip of 
clean double-blotting-paper, leaning the back 
against a bottle ; when it has stood from five to 
forty seconds — again by temperature and area of 

piatedrained. surfacc — to drain, placc it in the back or slide, at 
the four angles of which small pieces of clean 
blotting-paper should have been placed to receive 
any moisture, and covering the back of the glass 
with blotting-paper, which should be in contact 
with that at the comers, close the slide, and get 

Ready for the it to the Camera and in action as rapidly as pos- 
sible, since delay has the effect of diminishing 
its sensitiveness by drying the film. 

When very lengthened exposures are necessary, 
as in ill-lighted interiors, or the prepared plate 
has to be carried some distance, or, that the tem- 
perature is high, as in Italy, India, &c., and the 
film thereby exposed to become dry and insensi- 

J«^Jiativefor tivc, a piccc of thick cloth, known as "Melton,^^ 
or thin felt, covering all the glass to within half 
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an inch of its margins, should be kept for the manipula- 
following use : Just before laying the film, dip it 
in water; when completely saturated roll it up to 
remove superfluous moisture. When the prepared 
plate is in situ in the holder, place the damp cloth ^" ^^^ **• 
flat against the back of it ; the coldness caused by 
evaporation will retard the drying of the film. 
When the operations are important — ether, 
sprinkled over the damp surface of the cloth, 
has a marvellous efifect in lowering the tempera- 
ture of the glass plate. The writer has exposed 
a wet film for above an hour under the latter 
condition. • 

To EXPOSE THE FiLM. — In taking the slide or 
back from the operating room, or returning from 
the camera, be careful not to reverse or alter its Position of 
position from the vertical, in whiqh it stood during 
exposure; some bath drainings will be sure to 
accumulate at the bottom, which, contaminated by 
contact with the slide, would, if it were not held ' 
in the same direction, run back over the film and 
stain it. If operating from the life, focus at the last 
moment before putting the slide into the camera. 

Now remove the ground glass, replace it with Precautions 
the collodion back, cover the top of the latter, served. 
and keep it scrupulously covered with the focus- 
ing cloth, otherwise light toill get to the film, 
and uncover the lens without shaking the camera. 
The time of exposure expired, cover the lens, ob- 
serve that the sliding shutter is lowered very 
gently, if done otherwise the bath drainings at the 
bottom will be splashed up the film, and the 
negative spoiled. 

8 
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IfAiriPIILA- 
TIONS. 



facilities for 
operating. 



Its great ii%- 
poctance. 



Fixed rules 
impoBiible. 



The most fa- 
vorable con- 
ditions. 



The writer never uses a " cap *' to lenses, when 
operating from the life ; he has a box lined with 
black cotton velvet behind the lens, which is 
opened by strings from behind when he observes 
the moment to be propitious as to expression in 
the human sitter, absence of movement in the 
animal ; having thereby more full and undivided 
attention to devote to the above most important 
points, instead of having to crane round one way 
to watch the sitter, another to remove a cap. 

Time op Exposure. — In the whole range of 
photographic manipulations the sum of which 
goes to make up the perfect picture, there is 
not one of more importance than the correct time 
of exposure in the camera. 

No fixed data can be given for duration of 
exposure, since occasionally the subtilty of the 
changes between very short intervals of time may 
render one negative intense, and the one imme- 
diately following it weak and defective, with the 
same treatment. Still, by practice, a sort of 
instinct grows on the photographer, which often 
leads him to alter on the moment a predetermined 
thirty seconds into twenty, or vice versd, after the 
film is uncovered, according as the quality of the 
light may have impressed him during the opera- 
tion. 

The only general rules to assist our estimate of 
the actinic power are the following, which expe- 
rience has shown to be the conditions most 
favorable to the production of the photographic 
image; namely, the time of day, as near the 
meridian as may be, when, as has been shown, 
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light is vertical to the position, and therefore un- manipula- 

TTONB. 

dispersed and actinic; the purity and freedom 
from vapours of the atmosphere immediately on 
the earth's surface; which, to estimate it pro- 
perly, requires the command of an extended 
horizon. The time of year — spring and early 
summer, with a moderate temperature — sixty to Temperature. 
seventy degrees Fahrenheit — not that it is the 
writer's opinion that the action of a low tempera- 
ture is entirely deteriorating to the exposure in 
the camera ; as during clear frosty weather, un- 
accompanied by vapours, he has made satisfactory 
negatives — failure seems more to be caused by 
the effect of cold upon the chemical agents used Effect of coia. 
in the process, which impedes or arrests their 
sensitiveness. When this has been carefully 
guarded against in clear weather, in December 
and January, good actinic quality has been expe- 
rienced. The temperature of the glass house and 
dark room at such times must be raised by fires 
and hot-water pipes, to sixty degrees Fahrenheit, ^j °^*"i;. 
and in that temperature the bath, the developer, ing protected. 
the collodion, and the glasses which are to receive 
the film, must have been kept a sufficient period 
to acquire the same heat; likewise the camera 
and lenses ; for should they have been brought in 
from a lower temperature, the vapour from the 
collodion film would, during the time it was un- 
covered, be condensed on the lens, and interfere 
with its action. 

Now, although cold weather does not, with 
these precautions, prevent good and vigorous 
negatives from being executed ; extreme heat has J^^^^ ^^ 
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chemicals. 



Other infla 
ences. 



mawipula- a very damaging effect, against which no efforts 
of the photographer will avail; its influence is 
not only felt in the exposure, but by the chemi- 
cals, of which the nitrate bath and collodion are 
the two most deteriorated in their qualities; 
this will be found treated of under the head 
Nitrate Bath, and Collodion. The writer has 
observed that the action distinctly improves after 
rain has fallen, whether during the bright intervals 
between smart showers, or the morning after a 
more continuous fall; occasionally, even during 
heavy rain, the action has not been impeded. 
But the process is retarded, and the action is 
often entirely deficient in hot sultry weather, in 
which the atmosphere is surcharged with electri- 
city ; a thunder-storm will at once restore excel- 
lent photogenic qualities. Elevation of ground 
is most decidedly favorable. 

Photographers in general more often commit 
the fault of under than over exposing their nega- 
tives; now it would be desirable to reverse the 
error, and, if we cannot hit the precise moment of 
time, that they should, of the two, be over-ex- 
posed, since in the former case the result is abso- 
lutely valueless; in the latter, we have two 
favorable chances; one, that if skilfully mani- 
pulated, it is in our power suddenly to arrest the 
progress of the development at a point which 
shall retain most of the qualities necessary to its 
printing successfully, the other, that some subjects 
do not lose by a slight over-exposure; it often 
gives atmosphere and sunny effects in landscapes, 
and with some arrangements — namely, vignetted 



NeKatires 
under-ex- 
posed. 
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sure. 
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heads on white backgrounds — delicacy to female manipula- 

portraiture. Indeed, it is more than doubtful '~' 

whether the greater portion of the most successful 

results which we see are not more consequent upon ita reroits. 

this balance of exposure and development, than to 

the exact timing, to a second or two of exposure. 

Not that it is possible to produce a fine picture if 

the exposure has gone beyond a certain limit; 

the nearer we hit the correct time, the better the correct. 

result, but of the two errors over-exposure is the 

less fatal. 

Development of the image. — The whole treat- 
ment of this manipulation must be governed by 
the judicious appreciation, by the operator, of the 
nature of the subject, its requirements, the tem- 
perature, the character of the exposure, &c. ; and 
the nature of the developing solutions used 
should be made dependant upon these varied 
conditions. 

The development of the latent image comes its impor. 

11. •i»»i-i»j.i . tancetotbf 

second only to exposure, if, indeed, it do not, as result. 
a governing power, rank before it in producing 
the resulting picture. By it the operator has 
every discrimination at his command, unless the 
light was very bad indeed, or the exposure 
absurdly miscalculated. If he perceive the 
subject fogging, he can dash water over it, stop 
the development, examine it, fix it, wash well, 
and resume his treatment of it with the clear 
darks of his subject kept brilliant, by being nearly 
bare glass, at which, by this method, they will 
remain. 

Size of subject must always be considered in S^mSns 
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makipula- the nature of treatment with the developer, as 
with the lens ; with one, as with the other, more 

demanding ^old or more delicato treatment should be aimed 

ranatm ^^ ^^ proportion as the dimension and nature of 
the picture demand either the extreme of " carte^* 
finish and delicacy for very small sizes, as "carte" 
pictures or specialities, as astro- or micro-graphy, 
where it is hardly possible to elaborate too much; 
then iron development is desirable. When large 
sizes, 18 X 14 of landscape or figures, &c., are 
undertaken, this comparatively weak and — for 
such pictures — over elaborated treatment should 
give place to the more vigorous deposit and action 
of the pyrogallic developer. Again the exigences 

in treatment, of temperature or subject must be carefully con- 
sidered; cold weather demands the use of iron, 
the contrary a cadmium collodion with a pyro 
developer increasing, pro rata, with temperature, 
glacial acetic, or, when heat is in great excess, 
citric acid as a bridle to its action and prevention 
of fogging. In ill-lighted interiors, with dark 
comers radiating little or no action to the lens, 
iron. 

The writer finds that in exteriors of some size, 
18 X 14 to 12 X 10, if the lens is of the nature 
required for treatment of the subject, good in 
quality and the aperture judicious, a delicacy of 
definition, equal to any iron developed picture, is 

Pyrogallic readily got by pyro, whilst the more vigorous deposit 
obtained at one operation, and with facility, has a 
cleaner, brighter, and better printing quality than 
that got by forcing up by repeated "intensifyings,^' 
necessary on large pictures, to obtain equal 
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density. Thus then it would appear that for manipula- 

• 1 £» TT0W8. 

elaboration in treatment of subjects which, from 
their small size and nature, require it, iron ; for 
larger works, pyro; for low temperature, iron ; '^'^^ "^" 
for the contrary, pyro. 

To DEVELOPE THE IMAGE. — The slidc haviug 
been brought back to the dark room from the 
camera, we now proceed to develope the picture. 
Take the glass carefully from the slide by the 
edges, avoiding touching the film, place it on the 
developing stand ; now take one of the developing 
glasses,* in which, just before going out to the 
camera, the solution should have been prepared — 
a larger one, half full, depresses emi spreads better 
than a small one full — quickly and skilfully pour Mode of ap- 
the developer, as much as possible at one motion, ^ *^ ^* 
all over the film, avoiding especially pouring it in 
one place — now put down the empty developing 
glass, take the plate by the two nearest comers, 
and rock the solution rapidly but gently back- 
wards and forwards, — if necessary, from portions 
of the surface remaining uncovered, and not flow- 
ing readily, blowing it at the same time. At first, ^**.JJ^^®*^ ^«- 
particularly with the diluted solution, it will have 
a great tendency to draw together in uneven 
greasy patches, but it must not be allowed to rest, 
otherwise there will infallibly result stains and 
blemishes, — after a short interval it will lie 
smoothly on the film. 

If properly exposed, in medium temperature, 

* When afiold or at home, with very small sizes, it saves 
trouble to pour the developer direct from the bottle on the 
plate. 
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manipula- the picture should begin to appear in ten to 

TIONS. * • • 1 • 

Appearance tweuty seconds; at this point the experienced 
of the image, operator knows, at a glance, the quality of the 
negative. Should the image dash out immedi- 
ately the developer is applied, it has probably been 
over-exposed — it may be irrecoverably so; in 
which case a general decomposition immediately 
ensues. If it has been less, be quick to stop the 
Treatment if actiou with watcr, which must always be at hand 
for the purpose. Over-exposed negatives, when 
held up to the light, show a want of vigour in the 
deposit on the high lights, and a tendency, more 
Fogging. or less, to general indistinctness from fogging. 
If it is desirable to increase the intensity on the 
high lights, and to clear the darks, proceed as 
follows : Apply the saturated hypo fixing solution, 
or a solution of cyanide, — the writer always uses 
the former, as acting less on the light half tones 
of the subject, — when the yellow iodide is gone, 
wash well with plain water, and after rinse with 
distilled water; now placing the negative again 
on the stand, apply fresh developer, of full 
strength, with some drops of bath solution de- 
composed in it, if pyrogallic; the intensifying 
solution with drops of nitrate solution, if iron; 
the result will, of course, not be so good as if 
correctly timed, but generally this expedient will 
improve a weak over-exposed plate; wash, apply 
the hypo sol., and steep in water. If the ex- 
mien under- posuTC has bccu faulty, by being too short, the 
expose , image will appear very slowly, the more so as the 
light was inefficient or the exposure defective; 
the white lights first alone, after the high lights 
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on the face and hands appear; the parts in masipula. 
shadow and dark draperies being entirely neg- ' 
lected^ are the signs of such a plate^ which is vaimaetB. 
totally worthless^ except to serve as a guide for 
rearranging any parts of the composition which 
may appear defective^ and to regulate the exposure 
of the next film. 

If the exposure has been successful the white 
and light draperies^ the heads^ hands^ &c.^ will be 
well supported by other forms, and even in the when «uc. 
dark local colours, as of dress, hair, &c., drawing 
will appear ; the development should be stopped 
when all but the very deepest shadows, the pupils 
of the eyes, Sec., are filmed over, the latter should 
remain near bare glass ; if taken precisely at this 
point the picture will have spirit, rotundity, and 
variety of tones, from the most delicate tints of 
shadow on white to small portions of vigorous and 
spirited black, which will not only give the neces- 
sary scale, but will likewise produce form and give 
atmosphere to the subject. 

It is objectionable to use too small a quantity Tbo smau or 
developer on a plate — ^the chances of stains are quantity ©b- 
infinitely increased. It is also not desirable to^** 
use so large a quantity that it runs off the plate, 
as then it carries with it the silver which was in 
the film, and which was necessary to form the 
image. 

Appearances of the image when developed. 
— The developed picture, viewed by transmitted 
light, differs in its appearance, even when pos- 
sessing equally favorable printing qualities. There 
are variations of colour in the image, and of real ^^^ ®^ 
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manipola- or apparent intensity of deposit, which are caused 
■ '~~ by the changes and relations towards each other 
of the bath and collodion, as the acidity or neu- 
trality of either the one or the other predomi- 
nates. Likewise, independently of duration of 
exposure, varieties of appearance are caused by 
change in the quality of the light ; often in the 
same locality, on the same day, with the identical 
chemicals, negatives differing in translucence or 

aud opacity. Opacity and colour y are produced ; but which may, 
notwithstanding their varied character, all have 
nearly equal properties. 

The best qna. The best printing qualities for a negative to 
^ possess are the following : the high lights in the 

picture, that is to say, the most intense portion of 
the deposit, should allow the flame of a candle to 
be jtist seen through when held behind them j if 
of too great an opacity to admit its being per- 
ceived at all, the resulting positives will probably 
be chalky and bare in the lights, and deficient in 
half tones. Very small portions, representing 
actual white, should be of absolute opacity. 

ittanegkive There should be E general dei^osit of silver, with 
considerable variations of intensity, over the whole 
surface, with the exception of the most vigorous 
darks, and in them it should approach very nearly 
to the bare glass, but only in small portions ; if 
in large masses it would denote under-exposure. 

Colour by Held up to the light, their colour should be of 

light; a warm inky brown; when the plate is held 

horizontally over a dark ground, and viewed by 
diflused light, the appearance which especially^ 
distinguishes the deposit on the film in all nega- 
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tives of the highest capabilities is a warm drab manipula- 
colour, technically termed ^' bloom/' — in negatives ^ (^^^ 
developed by pyrogallic solution, in those by 
iron it is rather more silvery grey and metallic. 
Such negatives are sure to print well ; all the 
objects represented by them will be rotund in 
appearance, because their forms are thoroughly 
delineated by delicate half tints, and the ex- 
tremes of light and dark, with all the intermediate 
toneSy will be well expressed. Their effect every Krada. 

.11 ii*ii 1 ••ii 11 1 tion of tone. 

Will be bright and spirited, equally removed 
from the vapid monotony of over-exposed nega- 
tives, which, deficient alike in both whites and 
blacks, lose the power of the scale and range of 
chiar-oscuro which the two extremes should give 
them, and from the crude and misshapen forms 
of the under-^exposed, which fail, because wanting compared 
the softening beauty and drawing given by middle fcit. ""'*'" 
tints. 

When the negative has been assisted, in an "^wMted" 

o ^ ^ ' aeTelopment. 

inefficient exposure, by the addition of drops of 
nitrate bath to the developer, the peculiar 
'^ bloom'' of high actinic quality will not appear 
when examined by diffused light; in its place, 
darker tones and more opaque deposit of a bltie 
or black character are seen. They are less satis- 
factory, being deficient in the truth and delicacy Defective, 
of gradation possessed by the former, and are apt 
to be very deceptive when printed; dark and 
vigorous looking negatives occasionally allowing 
the light to permeate through their texture, 
whereas the most translucent of these impressed 
under favorable actinic conditions have a great 
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mahipula- power of resisting it, although their weak looking, 
light brown deposit, would appear ill adapted to 
do so. 

Fixing the image. — Having been thoroughly- 
washed from the solution, the developed plate 
Convenient must now be fixed. The most convenient mode 
fixing!* of doing so, for small and moderate sizes, is to 
have a gutta percha bath, with vulcanite dipper, 
containing the hypo fixing solution ; the plate is 
immersed in it precisely as it was in the nitrate 
bath. After the lapse of a short period it is 
Iodide must raised, and if any of the yellow iodide remains 
removed/ undissolvcd it is returned to the bath. Some 
operators use a weak solution of cyanide for this 
purpose; the writer, having experience of the 
action of both, gives preference to the former. It 
is innocuous to the light half tones, which the 
cyanide decidedly is not ; it is apt to prey upon and 
weaken them, and in confined operating rooms or 
tent work— -especially in hot weather — ^the fumes 
of the latter are certainly deleterious to health. 
If it appears entirely cleared, it is taken off the 
dipper and laid on the film upwards to steep in 
water. Common jelly-pots make excellent rests 
to stand the plates upon in a sink. The quantity 
The film weu of Water depends on the size of the plate. A 
water. quart for the smallest size, in four intervals of a 
quarter of an hour each, will suffice; for the 
larger, three or four quarts in the same period. 
If they are inefficiently washed the hypo, or 
cyanide, will not be dissolved out, and remaining 
on the film, will make their reappearance in 
crystals, to the certain destruction of the picture^ 
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If the sizes are large, or it is not wished to have manipula- 
a bath expressly for the fixing solution, the best j^j^^^^^ 
mode of applying it is as follows : take a large ™^® ®^ 
Wedgwood or gutta percha tray, stand it on some 
jelly-pots bottom upwards, place the negative on 
them, and pour the hypo on it from a jug ; the 
solution is not wasted, being returnable from the 
tray. In adopting this mode, it is proper that 
the jug used should have a perforated strainer in 
its spout, which will intercept any crystals of 
hypo, fragments of film, or other impurities, which 
would drop on and injure the negative. 

Varnishing the picture. — The negative must 
have been sufficiently washed with clear water, so Hypo soiu- 

.1 J , J* it n * tion removed. 

as to have removed every trace oi the fixing 
solution from the film ; at the same time it is not 
acUdsable to allow water to remain too long, as it 
then seems to weaken the film, and cause reticula- 
tion. In the summer weather beware of the Precautions, 
flies, who appear to have a great propensity to 
settle upon and mark the film, and of the dust, 
which is likewise injurious. Let the film be 
perfectly dry {vide " Draining stand,^^ page 97) ; 
see that the varnish bottle is clean in the mouth ; 
a twelve-ounce tall collodion bottle makes the 
best varnish bottle, as the weight of the column 
of varnish tends to sink any impurities to the 
bottom, and the upper and clearer portion only 
will be used. Now hold the negative with the Negative 
back towards a clear fire, or charcoal brazier 
when abroad, or if from home over a spirit-lamp, 
not too near, however, and move it gently, so 
that it may be evenly heated. This operation. 
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makifula. particularly in cold weather, must be carefully 
performed, or the glass may fly. Having heated 
it so that the hand can just be borne comfortably 
on the back of it, take hold of the corner with 
the fingers and thumb of the left hand, and pour 

pi^^ui?' ^^^ varnish on the centre of the plate, send it 

varnish. from comcr to comer, precisely as the collodion 
film is laid, and pour oflF into the bottle; its 
subsequent power of resistance to continued 
printing will be greater if it is held for a minute 
or two, flooded to the edges, or placed on a 
carefully levelled developing stand, for the varnish 
to soak into and traverse the film, and not be merely 
superficially applied. It should not be held 
vertically to drain, which would cause ridges and 
inequalities on its surface, but must be treated 
precisely as directed for laying the collodion 
film : when nearly set, it is well to stand it on a 
slip of clean blotting-paper, which will absorb any 
varnish, which would form a ridge or '^ fringe^' at 
the bottom of the plate, and be detrimental when 
printing. 

Effects of If the glass is over-heated, the results are that 
' it will possibly fly when the cold stream of var- 
nish is poured on it, or it will seeth in bubbles on 
the surface; and such a negative, when dry, is 
sure to be destroyed by the varnish cracking and 
rising up in scales, bringing the collodion film 

uidiiuraffi- away from the glass with it. If the plate has 
been insufficiently heated, the varnish will "chill'' 
in drying, and its opacity will seriously interfere 
with the successful printing of the subject. The 
best varnish to use for this purpose is a spirit- 
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varnish, manufactured in Paris j it is the ' Vernis manipula- 
Soehnee/ and is retailed in London by most of ^^^^ 
the dealers in photographic apparatus. soehn^e. 

The amber and chloroform varnish cannot be Amber var- 
recommended, its powers of adhesion to the plate 
are too weak; but the writer has known it to 
stick to the fingers, with part of the subject from 
the margin of the plate attached, long after care- 
fully finished j for out of door work it may have 
advantages, when a picture is required to be im- 
mediately varnished, as the glass does not require 
to be heated for its application. 

If a negative has been printed in the direct 
sun-liffht, and has consequently had its varnished Treatment 

^ / , . , *^ or damaged 

surface injured ; by placing it on the developing s^face. 
stand, carefully levelled, and allowing chloroform 
to remain upon it a few minutes, the injured 
surface will be dissolved, and it can be revarnished 
when dry ; this applies equally to both the above 
varnishes. Observe that a few hours should be 
allowed to elapse before printing from the newly 
varnished negative, or it may probably suffer by 
adhesion to the paper. 

Defects, their causes and remedies. — Having Defects; 
described the favorable appearances in the deposit 
of silver on the plate, we will now proceed to 
examine the imperfections and show their nature 
and origin, and this portion of his experience is 
of as much or more value to the operator as any ; 
for in a process consisting of a great variety of 
manipulations, on the complete success of each of 
which the perfection of the resulting picture is importance 
dependent, it becomes of great importance to ^ *° ^""^' 
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manipula- possess the power of distinctly refering any 
^^J^;;^^ failures to their exact origin, and thus being 
their iourcc. enabled to apply the necessary cure. Otherwise, 
the student would have the mortification of seeing 
plate after plate appear on development with the 
same blemishes, to which, having been unable to 
trace their source, he would be incapable of apply- 
ing a remedy. 

It is well, therefore, to acquire the habit oi never 
passing an imperfection, and not resting satisfied 
until in all the various processes the one causing 
it has been discovered. 

The first defect we will notice is of frequent 

Opaque film, rccurrencc j it is a general obliteration of the 

forms of the subject in an opaque film, which 

prevents them from being clearly distinguished, 

in whatever direction they may be viewed. This 

•'logging." is termed *^ fogging,^' and is caused in a variety of 

its cftuses. OC7 Qj tf 

ways. It may result from the unskilful use of the 
over-Btrong dcvclopcr itsclf : if it is of too ffreat strenffth in 

developer. i • 

warm weather, when it should have been reduced 
in power by the addition of distilled water and 
acid, fogging will ensue ; or, at a more moderate 
temperature, prolonging the time of development 
beyond a certain limit, will cause the same blemish. 
If weakening the solution in the one case, and 
shortening the development in the other, does 
Nitrate bath not rcmcdv the evil, the nitrate bath must be tested 

alkaline? 

for alkalinity with reddened litmus or turmeric 
paper."**" 

* Litmus paper, when used to test for alkalinity, is first red- 
dened. This is hest done hy taking out the stopper of an 
acetic acid bottle, and holding a strip of the paper in the fumes 
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If its condition is found satisfactory, i. e,, neutral fooginq. 
or just acid, which will be seen by its allowing the 
reddened litmns paper to retain its colour, the 
fault is not there. If it restores it to its former 
tone it is alkaline, and a drop or two at a time of ^^"2^^^^ 
the dilute nitric acid, see page 281, must be added; 
testing between each change with the blue paper, 
so as not to exceed the quantity necessary, which 
will be when the paper is tinged with red. Stir 
with a glass rod during the time, that the drops 
of acid may be equally distributed throughout the 
bath solution, and their action not confined to the 
mere surface. 

When there is only a very slight tendency to very *ught 
fog, it is better not to touch or alter the bath ; by 
using a more highly coloured sample of collodion 
perfect clearness of definition will be restored to 
the film, whilst at the same time every plate of 
such quality of collodion that is dipped will tend 
gradually to displace, more and more, the small 
tendency to alkalinity existing in the bath. 

Indeed, with such a combination and balance 
of properties, an add collodion and a neutral 
bath, most excellent qualities are produced in the Excellent 

*, iiiii ,t 11 • combination. 

picture; the bath, on the one hand, possessmg 
the power to accelerate the action and delineate 
the diflScult colours or obscure radiation* from 
the subject ; whilst its inclination to fog is bridled 
by the acid state of the collodion, which keeps the 

inside ; it wiU immediately change from blue to red. Actual 
eowttict produces a less sensitive test paper, its texture being 
completely saturated witb tbe powerful acid. 

9 
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general definition of the plate and its darks and 
half-darks bright and clear. 

Should the bath, when tested, be found in good 
condition, the fault may be with the acetic acid ; 
if it is deficient in strength it will not moderate 
sufficiently the action of the pyrogallic or iron in 
the developer: on adding about a sixth to one 
quarter more than its original proportion to the 
solution clear plates will be obtained; for ex- 
treme heat use citric acid. When not arising 
from these sources, fogging may be caused by 
diffused light having acted upon the film either in 
the operating room, the slide, or the camera, or 
from the reflexion of light from bright surfaces in 
the studio, or portions of sky acting directly on 
the lens. Carelessness in the operator, viz., hand- 
ling the nitrate bath dipper with dirty fingers, 
contaminated by contact with the developing sol. or 
fixing hypo, will creep down the dipper into the 
bath solution, any messing or allowing splashes of 
chemicals to fall into the bath, must be avoided — it 
should be kept rigorously covered with a loose cap. 

An old bath has occasionally a tendency to fog, 
from the accumulation of organic matter and 
presence of oxide and nitrite of silver; the best 
remedy in this case is to replace it by an entirely 
fresh one. 

Lastly, and more frequently than any of the 
preceding causes, *oi;er-ea^o^re at large apertures 
of double lenses is a fertile source of this imper- 
fection, especially when used in the open air and 
their surfaces carelessly exposed to the action of 
diffused light. This especially applies to the por- 



DEFECTS^ CAUSES^ AND REMEDIES. 131 

trait, orthoscopies doublet, and rapid reetilinear. iwsiwaiTivg 
Shade the front of the lens more completely. One 
general line of demarcation exists in fogged plates, JJj^„i„ 
which materially assists the operator in discovering 
the origin of the evil; it is that when fogging 
proceeds from imparity in the chemicals it is on 
the surface, and is removable by gentle friction 
with the finger. If it has been produced by over- 
exposure or diffused light it is in the body of the 
film, as much as any portion of the subject itself, 
and is incapable of removal. 

The next blemish we will notice, is the direct 
opposite to the fogged appearance on the plate : it 
is the insensitiveness evidenced by the too great i|»».itive 
quantity of bare glass seen on the plate ; this is 
caused probably by acidity of the bath, which must 
be tested for it; if there, its presence will be 
denoted by the greater or less degree of intensity 
of the red colour which it imparts to the litmus Bath teited 
paper, and according to the proportion, so must"""'*'*' 
the quantity of the alkali, applied to rectify it;^ 
be regulated. Some operators recommend am- 
monia for this purpose ; the writer advises drops 
of a solution of carbonate of soda, dissolved in 
distilled water, to be used in preference,, having 
found it in practice give much better results. It 
must be applied very gradually, and the test- 
paper and stirring-rod used as mentioned before. 

If on testing the bath its acidity is not con- 
siderable, and the operator has been working it 
with a rather highly coloured coUodion,^ instead of ^,jJJ^''** 
meddling with the bath the balance before men- 
tioned can now be restored in the contrary direc* 
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BmcDu- tion — namely, by using the most neutral sample 
of collodion at hand, which will be found as 
efficacious in restoring sensitiveness, and giving 
delmeation of forms in the bare portions of glass, 
as the acid collodion was in clearing the obscured 
plate. 

Toodmisn If the bath is not in fault, the exposure in the 
camera has probably been of too limited duration, 
or the diameter of aperture less than the quality 
of light would bear; increasing the time of the 
first, or enlarging the other, will entirely alter the 
character of the succeeding plate. 

wiTincu. Reaminess, or wavy marks, of uneven thickness 
in the film, are most 

viscous samples of col- 
lodion, which are diffi- 
cult to get off the glass 
with sufficient celerity ; 
in hot weather all col- 
lodions will be apt to 
have this defect, owing 
to rapid evaporation of the etber in manipulating.* 
This unevenness is most ofiensive in large fiat 
tints, backgrounds, &c., with whose perfect ap- 
pearance it of course greatly interferes, but it is 
highly detrimental and objectionable in all parts 
of a picture, for as the thickness of the collodion 

■ Cadmiam-iodized iBiDplea >ire most apt to become thick- 
ened; indeed, it ii probable tbat one cao'se of the tuperior 
leiuilhenen of thii dau of collodioni ia due to the ^longej 
tbie^ening oi opening of tbe itnictnre of the film, wbicb be- 
coming In eiMu muat be moderated ai directed. 
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film is doi^kd in such parts, no treatment which ^^^n 
will apply to them will be successful for the rest, ~~ 
and vice versa. If the 61m be detained until they 
are set, the other parts will be dry and insensitive ; 
if they are immersed when the rest of the film is 
ready, from not being dry they will be still unset, 
and being soft the other portions of the film will 
drag them, and they will be full of crapey marks, 
which conditions occurring across features, &c., 
are very deatructiTe to the picture. In warm 
weather, especially, the state of the collodion 
must be carefully watched, and as it thickens by 
evaporation, newly washed ether must be added JJ^''^'' 
imtil the necessary fluidity is attained. !"»•• 

Small white circles, as given in the cut, appear ^^""^ 
in the subject. This blemish is caused by the 
operator elevating the 
mouth of the coUodion ^'g- ^^- 

bottle too far from the 
glass in laying the filmj 
the action established in 
the liquid, by the minute 
bubbles created, re- 
mains after they may 
have dispersed, and 
their traces reappear in the finished work in the 
manner shown. If care is taken to depress the 
mouth of the bottle sufficiently, before beginning Not towut 
to pour the collodion, these marks will not 
occur. 

Peculiar serrated marks are caased by a serniea 
greasiness or scum on the surface of the bath, "" 
which attaching itself to the film, slides down it 
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when put to drain. This defect disappears after 
dipping two or three plates, showing that they 
have exhausted the im- 
purity and cleansed the 
surface for succeeding 
ones. This blemish is 
entirely consequent on 
the contact of gutta 
percha with the bath 
solution ; all other pre- 
cautUme being taken to 
avoid the presence of oi^anic matter, dust, fee, it 
is unknown in a glass bath. 
BpoUortru- Spots are of two kinds; those of defective action, 
leaving bare glass, and printing black, are caused 
in the following manner. 
iJ" f S""' Tripoli and mtric acid, recommended sometimes 
Tri|»u, for use in cleaning the glasses, adhere most tena- 
ciously to their edges, and if present will, when 
the plate is dipped in 
„^ f^' i^iiii *^^ ^^^' ^ dispersed 
^^^^P'^^W by the solution though 
it was intractable to 
water, and settling on 
it, and on succeeding 
films, causes spots of 
bare glass to appear. 
Prepare them as di- 
rected, article " Glasses," which is quite suffi- 
cient. A film that has been kept too long in a 
n«tf bath, or that has been delayed before exposed 
in the camera, will thus become dry, and the col- 
lodion being acted upon by the nitrate of silver. 
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numeroue minute spots are eaten into its struc- '^"" 
ture. 

The contrary appearance — that ifl, spots ot^^'^ 
opacity on the plate, 
printing white — is pro- ^^— ^™h^^™ 
duced by dast settling 
on the film in certain 
stages of adhesiveness 
of the latter, and not 
forming " Comets," bnt 
spots, by minute cen- 
tres of increased action. 
By the film being laid jrom a highly coloured 
sample of collodion, and excited in an old 
bath which has become over-iodized ; lastly, bX**^"' 
and most frequently, by too prolonged deve- 
lopmeat of an under-exposed plate, and using 
excess of drops of bath solution in the developer, 
the effect of which is to cover the surface with aj^SJjiir!" 
minute specks of concentrated deposit of silver. 

Photographic " Comets " are defects which bear 
a remarkable resem- BL^'enicn 

blance to the forms ^'^- ^^• 

of their prototypes ; 
they are caused by 
particles of dust in 
the atmosphere of the 
developing room, 
which, descending on 
the wet film, reappear 
Id the picture in the 

shape of spots, comets, &c., by the action for 
which they serve as nuclei; when they arise from 
this source, the tails, &g., stream frbm them 
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c°""* - in a vertical direction as they He on the sur- 
face of the film, and are caused by action in the 
bath liquid, retained by them, flowing downwards. 
s™e4y- Greater care in clearing away du8t, &c., will 
prevent their being seen on the plate. They will 
fj:^'^ likewise arise from an inferior quality of col- 
li'^ lodion; irom carelessness, with a good sample, in 
not decanting the vpper part of it from a lai^e 
itock bottle into a smaller, thiu leaving all impu- 
ritiet of former manipulations behind; by using 
the collodion immediately after iodizing ; or from 
not wiping, with sufficient care, the necka of the 
bottles from dried fragments of collodion or dust, 
or from any flue, &c., off the glass-cloths, adhering 
Fiff 56 *** ^^^ surface of the 
plate. When they are 
m the collodion itself 
may be known by the 
tail -like appendages, 
&c., taking a curved 
form of direction, con- 
sequent upon the rotary 
motion imparted to the 
liquid in laying the film; whereas those dependent 
on the action of substaucea merely resting on the 
surface of the film, have direct vertical lines of 
drainage action. 
jnn CKM- Straight lines, of varied intensity, crossing the 
°* * ° *" ' plate from side to side, are caused by any pause 
or hesitating movement with which the dipping 
aniFdin of the film luto the nitrate bath may have been 
ipping. accompanied. As has been mentioned, the action 
should be firm, prompt, and consecutive. 
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Fig. 67. 




Marks often appear like amall bearde of light 
folUtwi^ the forma of the high lights of the sub- 
jectj and streaming 
downwards from them 
in the direction in 
which the film stood 
when exposed in the 
camera. This defect 
is cansed by the plate 
not having been suflS* 
ciently drained before 
exposure; the action is caused thus: The rajs of 
light which delineated the fingers, linen, &c., in 
the image, were diverged and reflected by the de- 
scending liquid, and possessed, in the immediate ™ 
vicint/^ofthehighlightdjSufficientpowertoimpress 
an action. Remedy — to obtain a clearer outline, 
drain the plate more before putting it into the slide. 

The marks do not i;; 

attach themselves to 
the forms in the pic- 
ture, but are seen as 
a parallel streakiness 
of various intensity and 
width across the pic- 
ture. 

These appearances 
may arise from three causes, and the follow- 
ing tests will enable the operator at once to 
decide to which he should refer them. The 
subject was taken in the camera, of "land- 
Bcape" form, but the marks appear in the contrary 
sense. The defect was in the dark room ; dif- 



H 
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Stains, fused light^ somc crcvicc, or insufl&cient yellow 
Diffused blindage, were the cause — that is to say, if they 
are incapable of removal when the film is gently 
rubbed either with cotton wool or the finger. 

Marks similar in appearance to those just 
described, but appearing in the sense in which 
the film stood in the nitrate bath are due to 
imp^ties alkalinity or nitrites, or some impurities in the 
nitrate bath, and are often met with in an old 
bath, in which organic matter in one shape or 
other is present. They may at once be perfectly 
distinguished from the preceding defects, which 
are similar in appearance, by being entirely on 
the surface of the film, and capable of removal by 
friction. 

Another cause for the appearance of such 
marks is the following. When working with 
sensitive conditions of chemicals, if with deficient 

SffiSation • ^^^^*y o^ ligl^*^ o^* small area of size in the subject 
' to reflect back the j)encils of light to the film, the 
operator should use too small a diaphragm in 
proportion to either; or that the focal length in 
the camera should be considerable — ^the darks of 
the picture are not thrown with sufficient vigour 
on the film to guarantee it from the general 
action, which partakes more of the nature of 
diffused light than of those distinct pencils of 

itaconse- light — ^with intervals of partial or total privation, 
of it — which a more complete action would pos- 
sess ; the consequence is, that the lights are not 
intense, the shadows are weak, and that the 
drainings of the bath liquid in their course 
down the film act upon it lenticularly in con- 



quences. 
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centrating light, leave traces of their paggage. 
Bttt if on testing, the defect arise from the causes 
given above, the whole will be found in the body 
of the film, impressed by the action of light, and 
not capable of removal by friction, as some parts 
would be if caused by impurities in the nitrate 
bath. 

Cistinct smears, with fainter deposit on tbem, si 
are visible across the subject. They are probably 
caused by drops of saliva, in blowing the surface 
of the glass, or by perspiration on the hands of the 
assistant who cleaned them, having found its way 
first to the clothes, and from thence to the surface 
of the glasses. The only remedy, in warm weather 
especially, is to have a good relay of white cotton 
gloves for him to use. 

Marks at the top and comers of the subject — « 
which in the camera waa the bottom — arise either 
from the film having 
been too little drained, 
and the accumulation 
of bath at the bottom 
during exposure — or 
from neglect in blotting 
out the slide between 
each picture. Both of 
the above will be aggra- 
vated, if, in taking the slide from the camera, in i 
it is not carried in the same sense in which it 
stood, but tilted or reversed; or if the flap, after 
the picture is taken, is too violently closed, which 
has the effect of splashing the liquid collected in 
the groove upwards over the subject. As with 
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Defective 
slide. 



Stains , prolonged study, the " collodion back/^ or holder, 
becomes sodden with bath solution, having to 
work long and much at one time, two or more 
backs and inner frames will tell in the improved 
results. 

A mark of greater light occurs along the whole 
of the bottom of the subject. — The light has got 
in at the top of the slide whilst the film was 
exposed, showing the necessity of keeping it 
covered with a cloth whilst in the camera. A 
margin of insensitiveness, i. e., bare glass, some- 
times above half an inch wide, occurs all along 
the top of the subject — this generally happens 
most when long exposures are necessitated, as in 
interiors, &c. The cause is the accumulation, at 
the bottom of the film during exposure in the 
camera, of a band of drainage which obstructs the 
action on the film. Drain more closely, and 
connect the pieces of blotting paper at the 
comers with that behind the glass, so as to attract, 
or suck ofi^, the super-abundant moisture. The 
subject has a vigorous deposit on the lights, but 
the shadows are too much filmed over to be bright 
and telling. It cannot be over-exposed, or the 
lights would not be so vigorous ; ^it most probably, 
particularly if working with a double lens, arises 
from diffused light or reflexions. 

It would doubtless be more advantageous that 
the lens and camera should be so enclosed that 
the lens, through an aperture, should see only the 
Reflexions, subjcct, thereby avoiding all reflexions from sur- 
rounding light objects and giving the purest 
definition of which it is capable; but this, in 
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practice, especially out of doors, is found trouble- st*™. 
some, and loses much time. 

A much larger and deeper brass shade than is BtmcdT- 
usually sold with each size of lens, diaphragmed 
or lined with black cotton velvet (a great absorbent 
of light) answers every purpose; and has the 
advantage of allowing the operator much more 
freedom of action in placing his camera, whilst 
the shade being on Me ^emj, follows its movements; 
when it may be necessary to shift its position in 
the field, by altering the sliding fronts. 

Stains of development are, in the earlier part siaioa of dc- 

of the photographer's practice, very annoying ; the 

most frequent are those of inequality of action, 

caused by unskilfulness „. „„ UmkUfoi- 

^ ■' . , Fig. 60. Ota. 

in not covering at one 

sweep the whole of the 
plate, or of not keeping 
the developer in con- 
tinual motion, and thus 
allowing its greasy 
streaks and stains to 
impress their image on 
the film. Using the solution of too great 
strength will mark a sensitive film by its sudden orer-nr 
and violent action, and the impossibility of even- '" '"™'' 
ing it quickly enough ; lastly, using too small a 
quantity, in proportion to the superficies of the 
film, is sure to create stains from its inefficiency 
to cover the extent of surface. 

Patches of insensitiveness arise in two ways, siuk 
but may each be distinctly referred to its origin. '* 
The first are caused in the development, by the 
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Stains , operator having poured the solution continuously 

Silver defi. ou One povHon of the film, instead of distributing it 

' all over. The result has been that he has washed 

away the silver, which should have formed the 

image^ from that part, and a bare patch is seen in 

the film ; but when arising from this cause there 

Remedy. is a remedy. Add drops of bath to the developer, 
and tilting the plate, apply it neatly to the 
deficient portion, in which the subject will imme- 
diately appear, and if done skilfully, not allowing 
the other parts to be strengthened, it will not be 
perceived in the finished picture, — the same sort 
of appearance results from keeping the film too 

Or delay in long bcforc dipping it in the bath, especially in 
hot weather; but there is one appearance which 
at once marks the difierence of the cause, namely 
that when arising from this source, iridescent 
tints accompany the mark, which in the other 
were not seen, and the application of the nitrate 
drops, the eflfect of which was instant in the 

No remedy, former, is powcrlcss in this ; the only remedy is 
in greater promptness with the next film. 

The defect caused by the opposite treatment. 

Dipping too namely, dipping the film too soon, makes itself 
visible in thickened edges of insensitiveness, called 
'^fringes,^^ on the pouring- off margins of the 
plate, and a general rottenness, reticulation 
and crapeyness of the film, which will probably 
tear up with the action of the water. Reticula- 
tions, likewise, are the effects of breathing over 
the glass, or neglecting precautions in damp 

Effects ot weather; water is thereby added to the collodion. 
This is the reason why, in inferior or unskilfully 
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prepared samples of collodion^ reticulation is a staiws. 
frequent blemish^ — the alcohol and ether contain 
water y and we thus perceive the necessity of the 
caution given for their preservation, in perfect 
order, in small bottles. 

Hypo stains are of the most formidable and hope- Hypo 
less description; generally traversing the whole '^"'' 
plate from the corner where k finger or thumb 
unwashed, after the development and fixing of the 
last subject, came in contact with the film — caused 
by messing. Continual use of clean water and 
towel (no soap) is necessary in operating. 

We have thus examined the various causes of 
failure in the manipulation of the collodion pro- 
cess, and although many precautions may have 
been more dwelt upon than their nature would 
apparently warrant, such minute details ^v^Minuu^Te' 
entirely necessary, and if the reader will only ^JJ^^J'^gls. 
strictly adhere to them, he need never doubt 
that in taking up a subject he will be secure of an 
unblemished negative. 



PAET IV. 

SUBJECTS; 

THEIE NATUEE AND TEEATMENT. 



PoKTKAiTs. Portraits. — There is no application of Photo- 
interest of, sraphy which is more interesting and popular than 

and reality. . . . . o ^ jt jt 

portraiture ; there is likewise none in which many 
difficulty and sometimes antagonistic conditions^ 
require to be nicely balanced and fulfilled^ if a 
perfect result is to be anticipated. When this has 
been successfully accomplished, and due artistic 
feeling infused into the arrangement and position 
of the sitter, nothing can exceed the interest 
possessed by a picture which is the actual reflex 
of the person represented. 

Dimension DIMENSION is a mOSt important point to con- 

important. 'J • vi !•' A * ±. nil • 

sider m photographic portraiture. The exigences 
of the lens prevent us attempting many sizes that 
would be desirable, and the artist who undertakes 
large portraits has great disadvantages to over- 
come. The focal length of the lens employed is 

Rapidity. gTcat, aud its actiou slow, and the sitter^s counte- 
nance which, had it been taken rapidly, would 
have been lifelike, sparkling, and intelligent — no 
matter what his good looks or otherwise — be- 
comes leaden, vapid, and indeed, loses its resem- 
blance to the original ; for the soft and mobile 

conscquen- parts of the facc, round the mouth — which is the 
chief seat of expression — have so drooped that 
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their very form has altered during the sitting, pohthaitb. 
Thus photographs which have been attempted, ap- Life siies. 
preaching life size, have been most abortive and 
disagreeable, and heads of three and four inches 
have not yet been obtained, with the figure and 
hands in the picture in fair focus and drawing, 
and when the head alone has been given, the 
operator has been obliged, in order to obtain any 
degree of rapidity, to use too large an aperture, 
and the line of correct focus traversing the face is, 
on both sides, in immediate contact with distorted 
forms. 

When it is desired to take heads of this size it Heed alone, 
is useless to attempt the hands and figures; the 
face must occupy the central portion of the lens, 
and, thus treated, heads of study, &c., can be ob- 
tained up to four inches or so. It is at these 
dimensions especially and those approximating to 
them either larger or smaller, that the new por- 
trait lens of Dallmeyer shows its superior capa- 
bilities, and becomes most valuable to the photo- 
grapher ; giving a general fleshy softness to the 
features in lieu of the metallic, hard appearance, 
and by increasing the depth of perfect focus. 

The largest size at which a portrait can be un- 
dertaken, that shall include the person and hands. Head, hands, 

.111.. .1.1. . 1 and person. 

IS a head about two inches in dimension ; and we 
now attain a size which, although difficult and 
exacting y permits us more freedom of action in the 
composition of our picture. Lenses of four and a 
half, five, and six inches diameter , and focal lengths, 
varying from fifteen to twenty-four inches, are 
required to execute this class of pictures, and the 

10 
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Conditions 
required. 



Exposure 
necessary, 



PoETiiATTs. diaphragm must not be more than one half the 
full diameter if good qualities are desired in the 
subject, a six-inch lens is quite capable of giving 

Pull lengths, thc fulUleTigth figure and accessories with such a 
head, but the feet being liable to appear enlarged, 
three quarters is more recommendable, thus 
avoiding that disfigurement. Pictures of this size 
cannot, however, be undertaken in unfavorable 
light, as it would then be necessary to enlarge the 
aperture, and the correctness of drawing would 
suffer. The time of exposure required will be 
nearly sixty seconds. The next dimension is of 
one inch and a half to the head ; this picture can 
either be obtained by using smaUer lenses, or re- 
tiring the same ones further from the sitter; the 
latter mode is the better. At this size the full- 
length portrait can be accomplished, without dis- 
tortion of the lower extremities, and groups of 
two, three, or more persons, in the same picture, 
are capable of being executed. As the increased 
area of the subject reflects more light to the lens, 
more rapidity of action, rotundity and intensity 
become perceptible, and with groups of figures, 
pictures of sixteen or twenty inches long can be 
successfully undertaken. For single fall-length 
figures twelve inches by ten ; if three quarters, 
twelve inches by ten, or ten inches by eight, are 
suitable dimensions. It will be perceived that 
the qualities of focus and drawing in the picture 
have become more perfect, as the size wa^ dimin- 
ished from the last, and in this dimension we may 
consider that we have fair average of desirable 
qualities. As much importance in size as can be 



Portraits. 



Groups. 
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dimensions. 
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photographically attained, without sacrificing cor- pqhtiiaits. 
rect drawing, and from the power of depicting the correct re- 
whole of the person adding materially to the fions. 
interest and value of the representation. 

As the focal length in the camera will have 
diminished with the same lenses in retrograding 
from the object, we shall, at this size, gain about 
a sixth in time of exposure with the same aper- Rapidity 
tures ; or if the planes of distances in the subject 
are not diflScult, and we wish more rapid action, 
the diaphragm may be slightly enlarged, and the 
exposures to be anticipated in the best condi- 
tions of light will be from about thirty to forty 
seconds. 

The next gradation is to heads of one inch in smsUersizet 
size. We now enjoy some latitude iji points 
wlbio^ in the larger sizes have been difficulties to 
contend with; but, on the other hand> we ap- 
proach dimensions which are deficient in im- ^^^^ 
portance, and incompatible with many require- 
ments. The same arrangements of composition 
can be made, and the appropriate sizes wiU be 
ten by eight in full length ; eight by six in three 
quarters ; and six by five in half length. We can 
now reduce the diameter and focal length of the 
lens employed i three inches and focal length, ten 
inches is the proper size to use to works of this 
dimension — diaphragm about two inches — time 
of exposure about twenty seconds. 

The " Carte de Visite*^ is the smallest size it cartc da 

ViaitO; 

will be necessary to notice. The great popularity 
it for so long a period enjoyed shows that the 
qualities it possessed must have largely satisfied 
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facilitiei. 



PoBTRAiTs . the taste of the public- The time of exposure, 
depth of focus, completion, delicacy, and rotundity 
of the image it possesses, are qualities which are 
only obtained with the greatest diflSculty and 
under the most favorable circumstances in larger 
works. The damaging condition was this — that 
from the extreme facility of their execution they 
became extremely commonplace, and that when 
the photographer had the talent of arrangement 

drawbacks, ncccssary to composc a picture, the time so occu- 
pied would not be repaid by the small charge cus- 
tomary, whilst the public, entirely ignorant — as a 
mass — of art principles, was equally delighted to 
find itself depicted as abiding in cockney Gothic 
interiors of a cathedral character ! bought by the 
square foot of some dauber, with vulgar and ab- 
surd accessories — as it would have been with a 

and meritB; higher grade of representation. Many very charm- 
ing works may be selected from the mass — " rari 
nantes^' — in the ocean of mediocrity, which show 
that '^ small sizes^^ are, as a rule, the thing to at- 
tempt photographically. The carte de visite may 
be divided into four distinct classes — the head 
only, of about one and a quarter inch in size ; the 
half length ; three quarters, and fulj. The first, 
unless executed by a very first-rate operator, is 
apt to look distorted, coarse and exaggerated, but 
has the advantage of giving details of the counte- 
nance — sometimes too much so indeed — of in- 
teresting individuals. The instrument proper to 
take such pictures is a 3i double lens, 10 in. 
focus; they are often taken with less diameter, 
but sufier in consequence, as the lens has to be 
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approached too near the sitter and is '^ strained/' PoaTRAiTg. 
The next size appears to the writer to offer the diminisiimg, 
greatest advantages ; the head is as large as in the 
so-called '^ cabinet'' size, the hands can be included 
without distortion, and suflScient of the body to 
give interest — for six and eight in focus lenses are 
the proper ones to employ, and of the best makers 
—considerable rapidity is gained over the ten in 
focal length. 

The full-length size is executed with lenses of 
two inch, to three and a quarter inch-short focus Bmaiieatpro- 

T T 1 portions, 

in diameter ; according to the space at the com- 
mand of the operator to withdraw his camera 
further and further from the sitter. It is in all 
cases better to do so, to the extent the lens will 
allow; to properly fill up the dimension, rather than 
attempt to take sizes above the power of the in- 
strument by approaching too near the model. 
Generally speaking an extreme definition, ap- 
proaching the steely, has apparently been more 
valued and attempted than artistic qualities, and 
the hacknied positions and commonplace accessories 
have done much to wear out the subject. The 
dimension being so small, the utmost finesse and 

1 1 . , . « , . . derirable 

delicacy — not wiryness of execution — is necessary qualities. 
in these works. Development by iron should 
alone be practised, and the whole scale of light 
and shade &om bare glass in velvets, &c., to opaque 
white in small quantities be utilised in the sub- 
ject, thereby giving relief, sparkling brilliancy and 
effect. 

The ^' Cabinet' size portrait is the last formp^^^net- 
which appears as a candidate for public suffrage. 
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PoafraAiTO> It has many advantages^ its increased dimension 

advantagea, permits a " closcr acquaintance with the origi- 
nal^' without his being absolutely put to the 
microscopical examination of injudiciously [treated 
larger sizes ; the enlarged scale showing them 
better, renders it more worth while to pay addi- 
tional attention to the accessories and chiar- 
oscuro, but at the same time as it shows their ex- 
cellencies better — when they exist — it most cer- 

^SJT tainly equally emphasises defects ; and full lengths, 
male sitters especially, cannot be rattled off with 
the indiscriminating facility of the ^'carte,'^ if ab- 
surd want of aplomb or other damaging shortcom- 
ings are not to obtrude themselves on the beholder. 
In fact, the " cabinet^' will be found much more 
difficult to bring to an equally satisfactory result. 
'^ Quick*' portraits, i. c, heads of expression or 

u3ti?^'' ^^ children are an interesting branch of study. 
They are of course difficult. The primary necessity 
is an appropriate lens. The writer possesses or 
has possessed all that the optician can accomplish 
for rapidity of action. The smaller the size the 
more facile. Short focus lenses are an impossi- 
bility beyond a certain diameter, say three or 
four inches, from the necessary thickening of the 
glas8 in their deep curvatures, and if they we not 
constructed by the very first opticians — whose 
talent they tax to the very utmost to produce them 

difficulties for at all — ^thcv are absolutely worthless. Voietlander 
for many years made a lens 3^ inches diameter, 
with %^ back focus. This gave a most brilliant 
image, but was a bulky instrument, very ex- 
pensive, and with much curvature of field ; but 
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giving an instantaneous picture — a pair were made pohtraits. 
ioi the writer at the cost of ^70. Dallmeyer*si>«tafor 
one and a quarter inch diameter three and a quarter 
back focus— first made in 1860 — was a great ad- 
vance. It is also instantaneous in its action^ of 
very small bulk and price compared to the last^ and 
from its smaller diameter the lenses can be made 
thin and thus permit the passage of more light ; 
the results of their use are doubtless well known 
to the reader. Dallmeyer^s No, 2 c is on the 
whole the most admirable instrument yet con- 
structed as an ^' extra-rapid'^ lens ; its diameter the most 
is two and three quarters inches with a back focus "^^ * 
of four and a half; on the original Petzval con- 
struction. It is one fourth more rapid than the 3|- 
Voigtlaaader above cited, gives a larger picture — 
four and a quarter by three and a quarter inches 
— ^its field is flatter and in it the judiciom limit is 
probably attained of size in construction of this 
class of lenses. With it portraits of children h^f 
length, head half inch, can be successfully accom- capabuitiei. 
plished instantaneously, in good studio light ; it is 
a most perfect instrument. Yoigtlander made for 
the writer a pair of capital lenses 3^ in dia- 
meter six inches back focus, which have been ex- 
tensively applied to nature and which size can be 
highly recommended for its excellent qualities as 
a rapid lens^with a two-inch central diaphragm 
this lens gives a well-defined field of six inches 
diameter, with little curvature of its field, for a 
short focus lens. This is a good instrument ; Another fine 
with it portraits of children, or of adults under 
disadvantageous conditions of light, can be sue- 
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p^KTEAiTs. cessfully treated. It is still made by Voigtlander. 
The 3| diameter, 2yV t^ck focus, seems obsolete 
and its manufacture discontinued; having pro- 
bably been superseded by the more recent invention 
previously described. 

It is desirable, if opportunity offers, that the 

SSShcsre- ^^'"'^^'"^ should make two or three essays, at small 

commended, sizes, of the subjccts intended for large portraits, 
which will serve as sketches to show the manner 
that the light and shade, the positions, and the 
colours introduced, tell photographically in the 
picture. 

For ordinary photographic portraiture the 
customary charge would not of course permit 
or remunerate for such study of the subject. 

Time of er. Exact time of cxposurc is the next condition to 

potnre \ •*■ 

consider after dimension, and the effect which 
its success or failure has upon the picture in 
giving delicacy and refinement, or coarseness to 
the features, is so great that it cannot be over- 
estimated. The difference it causes can be seen 
its great im- on Comparing an under-exposed work with hard 

poitance; . 

outlines, sooty shadows, and chalky, enlarged 
features, without delineation of form; and one 
which has been successful ; in which the features 
its effects on are rouudcd into softness by half tones, and the 
shadows being reflected into, appear silvery, clear, 
and transparent. 

The development of the image requires most 

careful watching, as if the deposit of silver in the 

film is too weak, the face and hands of the sitter 

If correct wiU be dark, and if the development is carried 

tenUedT too far, or drops of bath are added to the solution 
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in order to give solidity and brightness to the pomraits. 
high lights^ a small excess suffices to render them 
so opaque that they are deficient in half tones^ 
and that^ although the exposure in the camera 
was correct, the injudicious development has so indeveioping. 
loaded the lights as to give the effect of an under- 
exposed picture. 

So that we find — besides the composition of the 
picture, the perfection of the lens and its judicious 
treatment, and the condition of our chemicals in 
order to produce a perfect portrait, we must not 
exceed certain limits in dimension, that our focus 
must be satisfactory, our exposure absolutely or 
nearly correct, and our development judicious ; conditions 
and that a failure in any one of these requirements sacceti7 ^ 
will render the finished work unsuccessful. Before 
attempting to place a figure for portraiture, the 
operator should be perfectly acquainted with the 
qualities of his lens, the size of picture which it 
gives at different distances, the time, approxi- Preliminary 
mately, that different diameters of aperture de- 
mand ; the degree of flatness or curvature of its 
field, and the depth of correct focus which it is 
capable of giving in the subject ; which preliminary 
study can be better carried out from a life-sized its nature. 
bust, having the quality of immobility for com- 
parison of successive plates, than from the life. 

Having considered all these points we now 
proceed to take the picture. 

The first thing to arrange is the nature and Backgrmmd 

" o arranged. 

colour of the background, which should be so 
managed as to produce a variety of light and 
shade, taking care also that it composes properly 
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subjects; 



PoKT^ATTs. with the dress of the sitter ; that is to say, that a 
black coat' or dress, if placed against a dark 
ground, would be lost, and the head, hands, and 
linen> )spp6dr as spots ; so if a light or white dress 
is depicted against a smilar tone, insufficient 
relief and chalky monotony toU probably result; 

Its quautiei. Hor is it Sufficient to relieve dark upon light or 
light upon dark, the result of which would be 
mechanical. There must be a play and variety of 
light and shade in the background which will 
give ARTISTIC qualities, and which, if judiciously 
managed, will make the interesting points of the 
figure or costume salient by opposition, and with- 
draw &om the notice of the spectator any which 
may be disiadvantageous. All this can easily be 
managed by shading parts of the background and 
of the sitter's costume. There must be a pro- 
jecting shade of blue calico, or white muslin, over 
the head of the sitter,. which serves three advan- 
tageous purposes ; namely, to afford relief to his 
eyes, to produce gradation of shade on the back- 
ground, and more especially to prevent light from 
arriving in a vertical direction on the head and 
face; which would give a snowy appearance on 
the hair and too heavy and dark shadows under 
the> feataire8>. 

Before the sitter arrives let the camera be iw: 
sUuy at about the requisite distance for the size 
intended, and the centre of the lens at the height 
of his chin, which may have been previously 
ascertained ; if accessories are introduced let them 
be analogous to his position or vocation, and not 
of the common-place kind too often seen: it will 
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be well that they should all be previously placed pqmbaits. 

in desirable fbcus^ and their effect studied in the 

camera. The head rest for standing figures is the and head 

one described (fig. 40)^ page 89 ; or a modification 

of it; it must be wedged under the stand to 

prevent any tremulous motion. On the sitter's 

arrival endeavour to put him as much as possible 

at his ease ; turn the fork of the head rest on studying the 

one side ; let the sitter stand upright (be sure he 

does not lean) against the pad of the back rest^ 

which should touch him firmly^ and against which 

he may turn round, as on a pivot, and change his 

position till advantageous. This arrangement 

secures the hands, figwre, &c., from movement. 

Now retiring from him, your eyes strictly in the 

line of the centre of the lens, observe the picture 

— improve, if possible, the position of a hand or 

the turn of the head — note, that any movement 

of the sitter's head should be very qraduaL small Gradual 

v V ' changes. 

alterations making in the camera much difference; 
avoid all appearance of effort in attitude or ex- 
pression — quiescence or repose is the best; at all 
events let both be as natural as possible. Now 
go to the camera, the lens at fall aperture ; see, i«m at fuu 
on focusing just on his eye, how the arrangement 
of the subject and figure and the cmgle of the 
camera agree with the focus of the mass of the 
picture; the head, of course, should be pretty 
good; look to the hands, and if one or both of 
them are in bad focus alter their position : the 
nearer the picture is made correct B,tfuU aperture 
the better. The accessories can, of course, bepiadngthe 
moved in any direction that will better their focus. 
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PoBTBiiiTs . When the composition is satisfactory come to the 
front, place the fork of the head rest gently but 
exactly against the head, screw it firmly, being 
careful that it is in such a position as not to show 
in the picture. You must have a skilful assistant, 
capable of preparing the plate ; he should so have 
timed his arrangements as to be now ready, and 
on a signal given entering— which will be as well 
behind a screen/not to disturb the sitter — having 
previously put in such diaphragm as the nature 
of the subject and the light at the moment will 
dictate, and covered the lens, he puts the collodion 
slide in its place, uncovers the film, and remains 
ready to remove the cap ; turning his back to the 
sitter if seen by him. Now quickly, as the col- 
lodion will not wait, give a rapid scrutiny to the 
drapery and hands, which if well are better not 
fingered about, as they become mannered and 
stiff. Do not let the sitter pass his tongue across 
the lips, as many have a habit of doing at the 
last moment, the reflexion of light on the wet 
surface gives white not colour (see Light, page 
12). Some portraitists advise the direct contrary, 
let the reader try both methods. It is well that 
his expression should be animated by conversation 
to the last moment. 

The picture must be commenced with the de- 
sired expression ; having got which instantly, but 
gently, uncover the lens. Watch well the quality 

The Qualities of the light; bluc sky, with white cumuli, are 

'* ' what is most desirable ; north to west the quarter 

of the wind ; eleven to two the best time of the 

day. It is better to turn away from the sitter. 



Animation 
desirable. 
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as persons looking at him may derange his Pqitiait*. 
espressioQ. 

For such a picture as the foregoing, the flatter J^"i 
the field of the lens, the better, as the accom> 
panying illnatration will show ; Observe on 




focusing to the eye, the line of principal focus 
strikes preciBely the front of the chest, the head, 
&c. ; had it been more curved, the hands and 
person would have been out of focus, resulting in 
the distortion and enlargement of those parts. 
If accessories are introduced on a table, &c., the Fi 
diaphragm will be exacting ; the advantage of this ib 
three quarter form of portrait, as against full 
length, in photography, is that the extreme lower 
part, which being executed by the margin of lens ia 
is the weakest in definition, falls on the middle of 
the sitter's legs, where in the costume of either 
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foiTmn. sex there are no forms to demand careful de- 

Bett« lineatioQ j indeed, vhether the folds of a robCj or 

the nnpicturesque trowsers, it is aa veil, and 

throws more interest into the head, that the 

lower parts should be as it were sketchy j not so 

if it were a full length, the feet would appear 

enlarged and ugly under such conditions. 

Sitting po- Now, in treating this same class of portrait 

•ition. JQ a Bitting position, two conditions differ, and 

Fig. 62. 




must be remarked : first, that the camera should 
be rather higher than it was placed for the 
standing figure, and slightly "dipped," whereby 
it will take a Hue of focus more accordant with 
that of the figure, as shown in the cut. And nest 
■that to treat seated figures, a lens of which the 
field is less flat is pontively better, since the 
not duinbie. curve includes more advantageously the knees 
and hands, in this position, than the Batter field 
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of the former lens. It has been recommended to portraits . 
put a sheet or white surface on the ground^ at the Refieoton. 
feet of the sitter ; a very disagreeable light in the 
eye is the result^ giving a sinister expression to 
the countenance^ besides being very fatiguing to 
the sight of the sitter. It is much better to work 
with a lower angle of light on his person^ and 
thereby, and by its being sufficiently diffused^ 
render the shadows on the countenance less 
harsh. 

The best light for portraiture^ in fine sunny The mMt 
weather, is the quarter of the compass from 5jr***~*' 
N.W. — rN., to N.E., and to the eye the efiEect of 
light and shade on the sitter's face should ^be so 
gentle that the shadows are delicately defined ; the 
collodion film being very sensitive, appreciates 
their gradations more readily ; if they were seen 
on the face as they would be desired in the pic- 
ture, they would appear in the finished work with Appeannces 
dark and Carravagio-like efiect, ill fitted for 
portraiture, and only permissible in heads of study. 
In dark dull weather when no good results can be 
obtained in the above light, the direct opposite, 
viz., S.W., is the direction to work from. 

There is no rbsult equal to that which is Retouching. 
given by the perfectly succesrful treatment of the 
lens, &c., in its pure and untouched state. In a 
variety of ways, however, the necessity will arise 
for touching upon the negative; the following are 
the most general causes : light grey or blue eyes. 
Besides profile treatment, which is the most 
judicious for such subjects, the pupil of the eye 
should be most carefully and skilfully touched 
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for faulty 
negatives, 



PoaTiuLiTs. with a small sable brush just dipped in a solution 
Expedient, of Cyanide. This must of course be done before 
the negative is varnished, and it must be carefully 
washed afterwards; no scraping can equal this 
treatment. The high light may now be added in 
black varnish or vermilion, zinc white, &c. Under- 
exposed negatives, or harsh lines on the sitter^s 
countenance, may be worked over very extensively, 
using a magnifying glass, with either of the fol- 
lowing : Take a piece of glass with a coarsely- 
ground surface, rub on it a ^^ Faber's '' black-lead 
pencil, add spirits of turpentine, thoroughly mix, 
better grind under a glass ^^ muller,^^ stipple and 
soften the asperities. Another method : remove 
old films from glasses in water, as directed, page 
91 ; recover them by percolition through linen ; 
when dry, treat them as above in every particular. 
A successful portraitist at Vienna is said to be 
very clever at this '^touching up,^^ but, however 
skilfully all this sort of thing may be done, the 
result shows the means employed, and, to those 
competent to judge, is, as before stated, merely 
an expedient which, whenever possible, should, 
by proper treatment, be rendered quite unneces- 
sary. 

No ^^ skilfully retouched'^ {?) picture could for one 
moment compete with the qualities displayed in the 
large vignette heads of T. R. Williams, or other 
successful photographs. Modifications of the above 
manipulation are applicable to larger portions of 
the picture, namely, weakening by cyanide the too 
dense deposit on portions of background, acces- 
sories, &c., thereby ^^ keeping them down,^^ or by a 
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general " tint/' of greater or less opacity, lighten- poweaits. 
ing portions or masses, thus giving ^^ breadth of JudidouB 
effect/' These latter treatments, equally applic- 
able to landscapes, interiors, &c., &c., as they do 
not interfere with the drawing or definition given 
by the lens, are, if skilfully managed, unobjection- 
able ; in many cases, even desirable, improving 
light and shade, massing too minute detail, giving 
'* breadth of effect,'' and artistic qualities. 

In portraiture the student should refer to prints The great 
£rom the works of Velazquez, Titian, Vandyke, ^^ 
Rembrandt, Rubens, our own Gainsborough, and 
Sir Joshua Reynolds, eschewing the affectations 
of the periwig school of Mignard and Lely. If 
he really can do anything, this study will surely 
bear fruit and make itself felt in his works. It 
has lately been matter of observation how much 
the study of art principles has enabled Mr. Adam 
Salomon to prove the fallacy of the idea that the 
photographic representation is a mere mechanism, 
dependent upon the lens and the box it is mounted 
in, whereas in this department of it, and in all 
that is arranged and composed from the human 
figure, the will, intention, and idiosyncracy of 
the producer makes itself felt as completely as The camera 
though he were at work with palette and brushes. ^**'*^**'^ 

Takino a Group of several Figures in the 
Studio. — Before attempting this, the most diffi- 
cult operation in Photography, it is necessary to 
study several preliminaries. It will be highly 
desirable that the artist should make a sketch Prerioui 

« , -I . . 1 1 . . ■ketch de- 

of the proposed composition ; always beanng m "urabie. 
mind^ in so doing, the exigences of focus. If he 

11 
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be judicious in his arrangements^ there is nothing 
whatever to prevent his having the satisfaction of 
seeing his conception perfectly realized by the 
camera^ with such delicacy of finish as Nature's 
handling is alone capable of. 

His sketch being made^ he must now decide at 
what size it will be judicious to execute it, not 
forgetting that certain distances in depth, from 
front to back in the subject, will only admit of 
equivalent limits in the dimensions of the picture ; 
and that by attempting large sizes, with deep com- 
positions, defective definition will be sure to result. 
He must remember that focus is the pencils-point 
in Photography, and that it will be impossible to 
make a perfect work if it has been neglected. 

Having selected such lens as may seem best 
adapted to the dimensions proposed, of which an 
approximate guide is given at the end of this 
section, he must fix his camera opposite the place 
where the subject is to be composed, and at such 
distance that the area necessary to contain the 
intended group just fills up the space allotted to 
it in the camera; he must take care that the 
camera is at right angles with the subject, and he 
must now ascertain the line of principal focus at 
full aperture of his lens, through his picture, 
taking a point near the centre for the most in- 
teresting objects in his composition, as there the 
correct definition of his lens will be greatest ; he 
will place numerals, as described at page 57, on 
the curve of the focus, and marking the results on 
the ground, be enabled at once to place the still- 
life, background, &c., and to arrange for the 
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figures in the most favorable situations, to com- ^^pyi^- 
ply with those exiffences by which he is re- Thotographic 

*^ * o ^ conditions. 

strained ; remembering, ^^ Ars est eelare artem/^ 
and that no traces be observed, in the resulting 
picture, of his careful management. As he pro- 
ceeds in the arrangement of the composition, it 
will be well for him to refer continually to his 
camera, at full aperture, to see how the important 
parts of his subject stand relatively to the prin- 
cipal focus ; noting, however, that the focus will 
be deepened and the definition improved, when 
he shall afterwards put in such diaphragm as may Diaphragm. 
be judicious. It will be well that the background 
should be less perfect in definition than the prin- 
cipal objects in the picture, but not too much so. If 
the persons are at hand, who are to be introduced 
in the composition, or if there is a lay figure and 
some of the draperies which are to be used, a 
trial negative may be taken, which will show 
if the colours are photographically desirable, or photographic 
the contrary ; should either some isolated objects 
in the picture, or larger masses of the com- 
position, require to be lighter or darker, use 
may be made of the following expedients : first, 
for small portions. Furs, rocks, stones, hair, 
hands, or complexions, leaves, grass, earth, car- 
pets, &c., may be lightened as much as necessary 
by a powder-puff, directly applied, or shaken a 
yard or so above them, so that an atmosphere of 
extremely minute white particles shall settle on 
them — chalk or whiting may be lightly smeared Expedients 
on iron work, carved wood, or other surfaces, &c., 
or a stiff ^^ hog tool ^' may be used to those or 
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G»oopg- other surfaces with powdered chalk ; larger parts 
may be tinted wet with whiting and lamp black 
to any tone required; or to darken take burnt 
umber and lamp blacky and apply dry or wet as 
directed previously. 
To change If large portions of the composition would be 
argermasses. |jg|.^gj. j^^p^ dowu, a blind or curtaiu, either opaque 

or semi-transparent^ as thin muslin^ may be in- 
terposed between such parts and the light, and by 
various trials of such effects on different parts of 
the composition very fine results may be arrived 
at. Should parts be too obscure, white paper, 
sheets, or looking-glasses may be used to throw 
light and reflexions into the picture. The so- 
DMrUght called *^ daylight reflectors'^ are useful for this 

reflectors. . , t i . • 

purpose. Arrangements may be made to give 
the models support during the sitting, without 
such necessary aids to their steadiness being ap- 
parent, or in any way interfering with the free- 
dom and nature of their positions and expressions; 
sometimes, if the attitude be not diflScult, a very 
small matter will suffice — anything rigid that will 
prevent the sway of the body. Having thus suf- 
Finai ar- ficicutly prepared the subject, the actual execution 
rangemen . ^^ -^ arrivcs : hcrc the greatest attention will be 

required that the draperies take a proper arrange- 
ment of folds; that the positions of the bodies, 
heads and hands, and more than all, that the 
expressions of the countenances are as they should 
be, for it suffices that a finger be disagreeably 
placed to spoil the whole as a perfect work ; and 
this, when several figures have to be treated, apart 
from all difficulties of manipulation, may well 
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explain how far approaches to anything like satis- Qmwb . 
factory results are seen in this department of 
Photography. The size of aperture to be em- PrecantioM. 
ployed with the lens must be regulated by several 
conditions : the depth of the picture, the quality 
of the light, the nature of the positions and ex- 
pressions are the chief points to consider. The con- 
ditions which will demand or admit of a diminished 
diaphragm are — perfection of light, shallowness Diminiihed 
from front to back of the subj ect, and positions of an 
easy character ; as for instance, sitting, well sup- 
ported, and the eyes not turned fatiguingly to the 
light; such diameters of aperture will always 
tend to give much greater refinement of definition incrcu.ed. 
and beauty to the drawing of the objects repre- 
sented, but are incompatible with bad or indif- 
ferent light, a deep composition of picture, and 
positions or expressions of countenance which the 
sitters could not maintain without a visible ap- 
pearance of const^'aint. All these points having 
been considered and provided for, it will be better 
that the sitters should not be retained in their 
places, until the collodion film is taken from the 
bath to drain, which will prevent unnecessary and 
deteriorating fatigue. Of course it is in many 
respects better that an assistant should prepare An assistant 
the plate, leaving the artist entirely free to 
arrange the picture ; but to show the student that 
it is not absolutely necessary, it may be stated 5?* *^"" ^« 

*' J ' J dispensed 

that groups of several figures have been arranged, wiw»- 
the whole of the manipulations performed on 
plates of some size — 16 x 13 inches — and several 
negatives^ with satisfactory expressions, produced 
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entirely without assistance, within the hour. The 
great point in such compositions is to see, before 
uncovering the lens, that not a hand or drapery 
is misplaced, leaving the expressions to the very 
last moment, when they are satisfactory — of 
which the artist must assure himself very rapidly 
— gently, but quickly, uncover the lens; it is 
better to maintain perfect immobility, and on no 
account to allow any spectators of the operation, 
who may readily, by their presence alone, spoil 
aU. 

It is surprising what a wide scope for the artist 
exists in this department of Photography; a 
priori, it would be supposed that he would be 
limited to the mere representation of an angle of 
a room, with any additions in the shape of furni- 
ture, &c., that he could introduce ; such, however, 
is far from being the case, a vast variety of 
subjects, or portions of subjects, as studies, are 
within the powers of Photography in this depart- 
ment ; indeed, it might be said that almost any 
description of group or composition might be 
successfully represented by means of a little study 
and ingenuity. 

Water, rocks, foliage, flowers, plants, fish, game, 
and any other still-life, analogous to the matter 
on hand, may be so arranged with the figures that 
the subsequent observer shall not have an idea 
that the picture was composed and treated in the 
studio. By varying the light and shade on por- 
tions of the composition by blinds, most instructive 
and interesting results may be obtained, and such 
varied effects of chiar-oscuro on the same sulject 
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would be most useful as studies and appreciated groups. 
by all artists. 

Such pictures require to be executed under the Data for 

•■■ "*• , executing. 

most perfect conditions of all kinds. Two or 
three hours on the finest days in the year, during 
the months of April, May, and June, or half July, 
are the limits to which the light appropriate to 
such subjects appears to extend. The instruments 
of the first opticians, the chemicals, &c., in 'perfect 
order. 

Of course, in every way, such pictures tax to Difficulties. 
the utmost the whole resources of the Artist and 
Photographer, and faults and blemishes — ^in either 
department — become salient at this size, and 
challenge scrutiny, which, at smaller dimensions, 
would not have occurred, or might have escaped 
observation. It would appear that at the present 
time in England no encouragement is met with 
for such works, as none are shown here. Herr 
Angerer, of Vienna, however, executes now large 
groups of great excellence for that refined and 
art-loving population, and the results are much 
appreciated by them. At the prices now con- insufficient 
sidered in London a sufficient renumeration for ment. 
photographic portraiture, it is not at all likely 
that any Artist — for such he must be to undertake 
such works as these — would give his attention to 
them — this is regretable, since with proper means 
and a reflective and appropriate study of compo- 
sition, grouping, and back ground, large groups of 
full length portraits — from personages whose 
representation and reflex from the life by photo- 
graphy would, both now and hereafter, have great interest. 
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Gwvn. historic interest — ^might be produced instead of 
the ephemeral triviaUties which, alone representing 
the first people^of our country and era, fill the shop 
windows. 

Bimensiau. tj^q largest sizcs cxccutcd of this class of 
subjects by the writer have been on a plate of 
16 X 13 inches. They are compositions consisting 
of several figures, accessories, still life, &c., the 
depth of which from front to back occupied a 
depth of nearly five feet upon a width of twelve. 
The lenses used were ^^ Portrait combinations^' 
only, 8 inches diameter Boss, 5^ and 6^ Voigt- 

iMfarnmenti lander, and 6 inches Jamin, and provided sufficient 
artistic knowledge and study, due time and care, 
and considerable expense and trouble in collecting 
and arranging the appropriate accessories, the 
subjects possible to be undertaken with good 
prospect of success are most varied and interesting. 
The next gradation in size, viz., to 12 x 10, opposes 
fewer difficulties, and at this dimension, if desired, 
even the landscape single may be used ; it has been 
by the writer on many such subjects, consequently 
the 4^ ^^ Portrait combination,*^ the orthoscopic, 
and the triplet equally, or with greater facility. 
With chemicals, &c., in perfect order the writer 
has, in forty seconds, in January, taken with a 

Bcsuits single lens negatives — " The Baron's Feast,'^ one 
as an example — in which five figures and numerous 
accessories were introduced, with 4^ double Boss, 
l^^diaphragm; Don Quixote, 13 x 11 inches, a depth 
of composition for focus of 7 feet by 9 width, in 
fifty seconds. The smaller sizes, from 10 x 8 
downwards, oflFer greater facilities of every kind 
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the more and more they diminish in size; they are fiqums. 
to be executed either with smaller lenses or, if 
the locality by its length and size permits, by variations 
withdrawing the camera further and further away '"•^- 
from the composition; and, as aperture may be 
enlarged at every such withdrawal, the time 
necessary for the sitting will be diminished, the 
depth of correct focus in the picture increased, 
and less distortion appear, by the greater parallel- 
ism of the rays refracted from the lens. 

Rustic and Picturesque Figures, whether 
singly or in groups, differ from portraiture and Differ from 
subjects of refinement in this important particular, 
that whereas the latter are obliged to be taken in 
a tempered light, in order that the shadows on 
the faces may be softened, and the features as 
delicately rounded as possible ; the whole of the 
subjects comprised in the title " Rustic and Pictur- 
esque figures,^^ gain in character and vigour by 
being executed in open sun-light, provided that can be taken 
the shadows are treated with sufficient skill to ii^uf.^ "*°' 
prevent their degenerating into heavy black masses 
without reflexions. 

This is photographically advantageous, since 
the increased power of illumination allows the 
picture to be taken very rapidly, thereby avoiding 
the blemishes that it would show in a more 
prolonged exposure, with sitters often intractable 
and ignorant. It will be advisable that the 
artist should give considerable attention to the Attention to 
grouping and arrangement of his materials, so I?JS!Lgemeni^ 
that they may have a natural and pleasing eff'ect ; 
the best method for him to accomplish this^ is to 
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yiQURKs . watch a group when they are not conscious of his 
observation, and when subsequently setting them, 
or similar figures, for the camera, to endeavour to 
reproduce what he has previously noted. 

So little has yet been seen in this class of subjects, 
that it may almost be considered untrodden ground, 

Form desira- and a Hch harvcst of admirable material presents 
itself to the discriminating photographer in every 
locality. With proper selection, the most interest- 
ing and useful studies can be collected, whether by 
the military and naval services, the tourist and 
traveller, or the more stationary photographet. 
It matters not whether the subjects represented be 
taken from our own fields and shores, or from 
more distant and, to us, more interesting, locali- 
ties ; the truth and exactness with which they can 
be rendered by Photography, will ensure their 
being generally appreciated. What is most 

Taken in na- rcquisitc is, that the figures composing such 
groups, gj.Q^pg giiQ^d iiayg an 2Lir of natural occupation, 

as if in their usual vocations or amusements. 
When, heretofore, they have been attempted by 
amateurs and others, they have too generally been 
shewn as a stolid half circle of gaping figures, 
not staring intently staring at the lens. Now it must be 
at the lens. gyj^gjj|; f^j^^^ gu^jj ^ picture cau cxcitc no feeling 

of satisfaction, even in persons of the most un- 
cultivated tastes in art, who are, however, not 
slow to appreciate the merits of more tasteful 
selection and arrangement. It is very desirable, 
and adds much to the interest and instruction of 
Generally in- such picturcs, if the dwcUiugs, implements of 
interesting, thcir Calling, the animals they employ, their 
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trappings, and the vehicles of the different coun- ftquuks. 
tries, are represented in the same studies as the 
figures. If thus arranged and treated it matters suggestions 
not whether the harvest-fields or hop-pickings of graphen. 
England, the posadas or sierras of Spain, with 
their Murillo-like beggars, their trains of dusty 
mules, and gaitered arrieros, the noisy and many- 
coloured Zoc of Tetuan or Tangiers furnish the 
subject, or whether the narrow streets, crowded 
fountains, or rich bazaars of Cairo and Con- 
stantinople are realized, or if the mail-clad 
warriors of Circassia, the tents of the Bedouin, 
and the endless variety of picturesque costume 
of the East are represented, — all are interest- 
ing, instructive, and highly useful in many di- 
rections. 

The best lenses to employ for these subjects Appropriate 

, , instrnmeutB. 

are, the orthoscopic, the portrait, and the trip- 
let, the first for the large, the two latter for 
smaller sizes. The orthoscopic lens has several 
advantages, for this purpose, over the double or 
portrait lens. For large sizes of pictures, say, 
18 X 14, the appropriate orthoscopic lens is only 
No. 3, a small instrument ; whilst a 6-in. diameter 
portrait combination would be required, — even that 
would not work so clear and sharp up to the 
margins of the subject as the above orthoscopic. 
The writer has executed with all very many groups, 
the largest on 18 x 14 glass, of one which is 
probably the best known, " Roman Feasants, a 
Festa Day,^^ published by Messrs. Fores, of Pic- Data for 
cadilly ; taken at Rome, in weak sunshine, mid- "^" ^°" 
April, 10 a.m. ; moderately fine, inclining to haze. 
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Lenses and 
chemicals. 



Seniltf. 



FiQPMs. thermometer 73° Fahr. ; lens No. 3 Voigtlander's 
orthoscopies l^- diaphragm; mixed collodion, 
Ponting and Hardwich^s old cadmium-iodized; 
bath nearly neutral ; Hopkins and Williams^s re- 
crystallized and/w*erf nitrate of silver, thirty grains 
solution ; exposure ten seconds, preserves laughing 
boy's expression; grass and hair movement y by wind, 
not deficiency of lens. Development — 1^ grain py- 
rogallic followed, when well advanced, with three 
grains, strengthened with thirty grains nit. sil. sol. 
The negative, which is the property of the publisher, 
looks well covered, creamy and dense, and, had 
it been desirable, could have been made much 
more so. Medium sizes, 12 x 10, are less difficult, 
and can be produced either by withdrawing the 
camera further off with the No. 3, or employing 
No. 2 ; the former is better, but for smaller sizes, 
10x8, 8x6, 5x4, Dallmeyer's triplet, with 
iron developments, has been effectively employed, 
as giving the delicacy of finish appropriate to 
piminishing smaller works; also 3^ ten-inch focus, Ross, 
double portrait, for when groups of animals and 
figures, mixed, are undertaken, it is more desir- 
able; with 1^ or 2-inch diaphragms, in one to two 
seconds, numerous groups of animals, buffaloes, 
oxen, &c., and figures up to the size of 10x8 
inches have been taken by the writer, and in full 
sunshine in Italy, one succeeded the other, with 
no failures from movement and fine blooming 
negatives; some with Ponting^s cadmium col- 
lodion, pyro developed, others with Thomas and 
Hardwich^s collodion and iron. 

Before the introduction of the orthoscopic and 



sues. 



Data. 
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triplet lenses, the old landscape form was the lens yiQPMs. 
employed on this class of subject, but only for 
set groups of one or two human " sitters '^ — no 
animals, as the length of exposure would not 
have permitted it. A deceased amateur, the late Examoie 
Mr. Grundy, produced, with the single lens, as ^^ 
excellent, artistic and picturesque combinations — 
generally a single figure with very appropriate 
and picturesque still-life and accessories, and as 
well executed as it is possible to desire, on 10 x 8 
inch negatives. 

Few or no travellers or sojourners in the pic- 
turesque East have shown, in all these years, 
what they could do with the admirable material 
oflfering itself, ready prepared, to their hands.* Suggestions. 
It is to be hoped that the precise data here 
given will encourage them to send to England 
some pictures of groups clad in the picturesque 
costumes, armour and arms, to be found in 
central Asia. 

For large studies of single figures, or groups of 
two or three ten and twelve inches high, Ross or 
Voigtlander's 3 orthoscopic one-inch aperture, 
ten seconds, Hardwich^s collodion, cadmium- 
iodized, pyro developed, gave brilliant pictures of 
this class. 

Large groups of ten or twelve figures, no instruments 
animals, 18 x 14-inch negatives, 4-inch Voigt-Si.*^*®"^' 
I'ander^s orthoscopic, 1^ aperture, Thomas and 
Ponting's collodion, mixed two or three days 
before operating, both pyro and iron developed. 

* Where was the photographer of the recent gorgeous 
Durbar at Lucknow ? 
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Various 
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A. desirable 
condition ; 



fcenerally ap* 
plicable. 



Smaller sizes ; desirable, of course, if children 
or animals enter into them, are more facile of 
execution. Portrait lenses, S^ diameter, ten and 
eight-inch back focus, orthoscopic No. 1; Dall- 
meyer's triplets, Nos. 1, 2 and 3 ; rather slower, 
but give high finish — will give rapid pictures; 
the first two in full sun as quickly as the lens can 
be uncovered and covered again. At this size all 
to be developed with iron as giving at these di- 
mensions greater delicacy of treatment and finish. 

Dallmeyer^s most recent lens, the " Rapid 
Rectilinear,^^ is well calculated for all sizes of 
this class of subjects, where a large angle is not 
necessary to be included. Its merits are — power 
of being used at a very large, or at full aperture, 
consequent amount of light to the film — meaning 
rapidity and its penetrative power, giving depth 
of focus. It must be carefully shielded from 
diffused light. 

Instantaneous Pictures. — If there is one di- 
rection more than another in which we may look 
for greater artistic excellence and interest to be 
imparted to the photographic picture, beside 
judicious selection and tasteful arrangement, it 
will be by the process being so much accelerated, 
by optical and chemical improvements, that any 
moderate dimension and class of picture may be 
taken instantaneously ; nor need we despair of 
witnessing this result, when we see what progress 
a few past years have brought with them to this 
art. 

The benefit to be derived from an instantaneous, 
or gwa^-instantaneous, picture, is equally great 
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/or every subject taken from nature by the earner a, instan- 
with the exception of still-life, and mere geo- to au subjects 
metrical architectural elevations ; here, as every- 
thing is fixed and stationary, the smallest possible 
apertures, and longest desired exposures, may be 
employed ; and in this direction we may presume 
that nothing more is to be expected. But aston- 
ishing as the quality of definition may be that, 
under such conditions, is obtained ; the result is wi^ere most 
often cold and mechanical, from want of selection 
in the point of view and deficiency in qualities of 
linear and aerial perspective, and composition of 
line and light and shade, therefore not possessing 
the interest that the smallest subject taken at the 
hedge-side, or on the sea-beach would have. 

It is by the rendering of the vivid expressions Sureestions 
of heads taken from the life, of the perspective view °' ^^^ '*'"' 
in the crowded citv, with all its incident of 
passing and moving life, of sea and river subjects 
viewed in calm and storm ; in the first, the white 
cumuli piled up, their snowy masses delineated to 
the depths of the cloud, the idle sails flapping on 
the masts, the bright reflexions from both on the Marine. 
water, full of drawing and rippling in the light 
breeze ; the sombre rocks, or haven's entry, with 
the sharp surges dashing on them, the keen wind 
felt in every form of the moving waves; the 
fisher-boat's dark hull rising on the crested sea, 
dashing the white foam from her bows, the strain- 
ing lines of her sails and gear yielding to the 
blast. In the landscape, the sky, one of the chief Landscape, 
components of its beauty, will not be a white 
blank, but by its lights and shades will give 
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iNSTAN- charm and value to the whole composition, and 
waving branches and moving leaves will cease to 
be curious mystifications. 

Architecture. Vicws in distant and picturesque cities will not 
seem plague-stricken, by the deserted aspect of 
their streets and squares, but will appear alive with 
the busy throng of their motley populations. 

All these subjects and many others will be 
glorious things to look upon, when they shall be 
rendered perfectly by Nature's own drawing. 

pigadvan- Shorten the time which the nervous sitter has to 

tages of long . , . . 

expoaure. remain under the mesmeric influence of a gigantic 
glass eye, and you will see his contracted and rigid 
features expand, and a genial light diffuse itself 
over his face, and life and nature will be worthily 
represented. 

Much of the foregoing is even now in our 
power to realize, but with our present limited re- 
sources we must be very modest in the sizes we 
attempt ; size alone, in a photograph, when unac- 
companied with high qualities of other kinds, only 
serves to make more visible the falling oflF from 
those excellences to which it should have attained. 

Small sizes Large sizes, from the increased time required for 

with present . , . •11- 

means. their productiou, are ^obviously impossible m 
this class of subjects, which will possess ad- 
mirable qualities even if of the smallest dimen- 
sions. The great Turner's magical and lovely 
vignettes, which alone would have formed a colossal 
reputation, were not so large as the palm of the 
hand. 

Favorable To take instautancous pictures, we require first 
the most favorable conditions of light, subject. 



THEIR NATURE AND TREATMENT. 177 

atmosphere and temperature. We must next, by i»«»tan. 

TANKOt'H. 

judicious selection^ endeavour to secure equable 
BALANCE of liffhi and shade and of distance ; if the 
e:;ctremes are too great in either failure will probably 
result. For example^ in the firsts a chalk cliff in 
sunshine, with dark rocks in shadow at its base. iTnrnvoriibt«. 
In the second, objects as foreground taken too near 
the lens, and included in the picture with extreme 
distances ; the result of which would probably be, 
that at large apertures — which the manipulation 
necessitates — the two extremes would not come 
out perfectly ; if the development was continued 
until one part was satisfactory, it would bo at the 
expense of the other. 

The class of subject the best adapted for this ooiimbifl 
treatment is the marine — in it a more even ba- *" 
lance of light and photographic action exists 
between the sky and the water which, with all its 
markings, will come out as rapidly as the sky 
itself, for the reason that in the reflexion of the 
subject to the lens the light is regular and un- 
dispersed ; there is all the difference between the 
actinism of this class of subject and the coloured 
or dispersed light of terrestrial objects often con- 
taining a large proportion of the yellow or red 
pencils. River scenery offers more hindrance than 
other landscape, as the greens of the foliage, and 
the blue and grey reflexions of the sky on the 
surface of the water, have very unequal action ; 
and a development which shall suit both is difficult: 
avoid taking such subjects looking towards the suygoitieui. 
sun, as then the trees will be black masses with- 
out any drawing. Animals are very interesting 

12 
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InSTAN- 
TANItOVS. 



Theleni. 



The chemi- 
cals. 



objects for study by this process, and although 
very successful representations of them have 
been made, there is stiU much opportunity for 
developing the capabilities of the art in this 
direction. 

The operator's first care must be the selection 
of his lens, which must be a fine instrument, or 
all his trouble will be in vain ; that the chemicals 
to be employed are in the most perfect condition ; 
the bath used should be thirty grain solution, not 
forty which, with the iron development, ^^fogs/^ 
It should be made of re-crystallized and fiised 
nitrate of silver most carefully prepared; the 
writer has had remarkable samples from Messrs. 
Hopkin and Williams, which, after long exposure 
to light in the bottle, remain a light creamy white, 
free from all stain and darkening of colour. The 
bath must be recently and specially made and 
kept for this use only, and, though excellent 
afterwards for long exposures and general uses will, 
for this difficult and nice employment, only remain 
in its best working condition a short time. It 
will be well to have at hand two or three samples 
of collodion, more or less recently iodized; the 
developer, newly prepared, is to be used at the 
full strength of the three grain solution of pyro. 
Development; if a cadmium collodion is used, but there is 
more advantage, in this class of picture, in using 
iron. Some of the best pictures, however, that 
have been shewn have been pyro-developed ; 
namely, England^s ^' Broadway,^' ^^New York,^' 
and " Rapids above Niagara,^^ &c. 

For absolutely instantaneous pictures oisky and 
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water onU, wdrkinff towards the sun, the single, instan- 

, . 1-111 1 1 TANK0U8. 

triplet, orthoscopic and nouole may be used ; ^^^^^ 
pictures have been published by Le Grey and '»<'^*^®» > 
others executed with the single lens, from 16 x 13 
inches downwards. At the first size the re- 
flexion of the actual sun^s light on the distant 
waves is distinctly drawn, but the rest of the pic- 
ture is obscure, and the efffect is not day but moon- 
light. At the above conditions a first-rate three 
and half diameter of portrait lens, ten inches focus, 
gives a good printing negative with the effect of 
daylight ; as do the triplet and orthoscopic, not 
however so vigorous in action as the first. The i'.'creaaed 

° . . . (litticultieB. 

waves near at hand, size one and a half inch in 
the picture — not distant — and boats crossing the 
field close to the camera with considerable velocity, 
in a stiff breeze, are absolutely fixed and without 
motion (is in the writer^s folio) — sea and Hastings 
boats off Dover. Water and sky working away 
from the sun, boats, shipping, &c., in movement, 
three and a half aperture, six inch focal length is 
the largest that can be successfully undertaken with 
first-rate conditions of all sorts, lens, light, chemi- 
cals, and with the objects not taken too near the 
immediate foreground, or crossing the field close 
at hand ; absolutely instantaneous pictures can be 
obtained of 5 x 4, with considerable certainty ; 
good printing negatives with effect of daylight. The Duta for 
same size can be executed with the triplet No. 1, °^"^ *"^' 
but the deposit is weaker on the glass and the 
proofs are sombre in effect. The advantage of the 
triplet is its greater "penetratidn.'^ The clouds 
appear in the picture working away from the sun. 
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iwsTAx- At the stereoscopic size with Dallmeyer^s or 
stereotcopic ^^^8^8 ODC and a half inch portrait lens, condi- 
tions of light and temperature 70 to 75 Fahr., in 
the months of May, June and July pictures may be 
taken with encouraging certainty. In cities select 
a high point of view — from the first floor — it has 
the following advantages: The whole picture 
consists of objects more evenly balanced as to 
focus^ and being at a certain distance from the 
lens larger, even the largest, aperture can be used 
without damaging the drawing of the subject, 
subjects in Sccoudly, the living and moving objects being 
further removed their motion is considerably re- 
duced, and another difficulty is modified ; whilst 
the elevated point of sight permits a long perspec- 
tive of moving figures, animals, &c., to be deli- 
neated, which had the picture been taken from a 
lower point of view, would have been entirely 
masked and hidden by the exaggerated size of 
those in the immediate foreground ; which latter, 
their pccuu- lost from Quick motiou, would probablv be mere 

arities; ^ , 

smears, and thus the whole result abortive. 

It is not, however, impossible to do such sub- 
jects from the street level. The writer can show 
results on plates eight by six, in which examples — 
without any communication with any person in 
foreground — groups, every object, including dogs, 
horses, and human subjects, are as firm as the 
lines of the buildings ; the latter have all their 
half tones even to the lightest on white surfaces 
more delicately discriminated than in the longest 
data for. cxposurcs ; the quality of the negative creamy, per- 
fectly covered, and that without the least forcing 
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of the development. Season — June, splendid iwstah- 

TAWEOU 8. 

weather. A quay at Ramsgate open entirely to 
the south, temp. 68^ 1 o'clock p.m., lens, Ross's, J^J^J^Jj*"* 
three and a quarter, ten inches focus ; two inches 
diaphragm. Exposure quasi-instantaneous. Bath 
new, forty grains sol. recrystallised and fused 
nitrate of silver, absolutely neutral. Cadmium 
collodion developed with three grains pyro. The 
picture " dashed out'' on applying the developer. 

Mr. Wilson, Mr. England, Col. Stuart Wortley, 
Mr. Breeze, &c., have shown excellent results of 
instantaneous exposures. The writer has taken 
instantaneous pictures of all descriptions, horses 
in motion in the parks, boats and sea, &c. The nifficait 
most difficult subject treated was the following : 
Ludgate Hill and St. Paul's from a first fioor in 
Fleet Street — May, light indifierent, contaminated 
by London smoke ; size of picture attempted large 
for the subject and light — nine by six inches. 
Lens double, four and a half Ross, fifteen inches 
back focus, three inches aperture ; repeated fail- 
ures for two hours* 

Ultimately a good negative obtained with ex- 
traordinary definition, the bricks and tiles of the 
houses, names of streets, and on moving omni- 
buses, the moving throng of passengers and 
vehicles well depicted. Iron developed, con- d*u 
siderably intensified, fixed and re-intensified. "* 
Result — a printing negative, but of a sombre, not 
light and brilliant, character. 

To uncover the lens the contrivance shown in the 
woodcut is recommended, having the advantages 
that it leaves the operator at full liberty to watch 



hia sulgect, and by pulling a string at the mo- 
ment he judges opportune taking the picture.* 
The fallinff slide can he screwed on at a a to the 
front of any camera, b; 
the lens operates through 
the aperture a ; the slide, 
when drawn up, covers it 
with the hottom portion c; 
now, on relieving a catch 
it falls by its own gravity 
— the most even and in- 




stantaneous motion pos- 
sible — and the opening in 
the centre allows the lens 
to see the subject for a 
distance varying from half 
its diameter to two dia- 
meters, according as the 
cription two shuttcrs D D may have been adjusted with 
their respective screws b b, this alteration in the 
aperture regulating the degree of exposure of the 
subject, 
ihrr The same result can be arrived at by the rotation 

of a disk of thin metal or of wood, centered in a 
similar manner to the diaphragm plate of micro- 
scopes, with a strong spring of vulcanised India 
rubber attached ; on releasing a catch the rotation 
of the perforated disk will cause an aperture of 
irc ot lie- greater or less size to pass the lens. This arrange- 
itJieieH. jjjpjjj Qjgy ^g made either in frorU, or within the 
camera behind the combinations. 

* Thii alintter hu been most neatly knd efficiently made for 
the writer by MoiTKy uid Heath. 
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The mode of exposing by the cat's-eye principle inbtan- 

• #%■■,. 1 •, t 1 TANK0U8. 

IS faulty, inasmuch as it gives a longer exposure 

to the centre of the lens, thus increasing still more faulty ar. 
the unequal action already existing between its ""k®"*'"' 
definition and that of the margin. 

As has been previously mentioned we must Anticipated 
anticipate great advances in all directions iii*'*y»»cei; 
Photography, and no doubt the sensitiveness of 
the chemicals will be much increased ; but even 
with the means now at our disposal, printinff nega- 
tives of moderate dimensions can be taken in the 
fraction of a second, perfectly representing the 
various objects seen in nature, whether in motion pouibie with 
or not. It suffices that the student should give meims. 
considerable attention to the instructions pre- 
viously given, to secure a satisfactory result. 

Landscapes. — The photographic landscape, 
judged by the rules of art, is yet far from being a 
perfect work. It presents to the spectator many 
charming parts, but taken as a whole it is defec- seauUM in 
tive as a picture. The sky, that principal point *'*'"*'' 
of the landscape painter's selection and care, in 
the photograph has no existence, but remains a 
blank. If a river or water in any of its many 
picturesque combinations of river, lake, falls, &c., 
enter into the subject, the treatment of it by 
lengthened exposure in the camera becomes a 
photographic conventionality^ with certain smudgy 
reflexions in the one case, and woolly-looking 
white patches in the other ; wanting entirely in 
the drawing of the ripple of the near water, the skyandwAter 
beaming light or passing shadow of mid-distance, ^"**^"«' 
or the sharp sparkling dash of the mountain 
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lawdscapks stream. The trees in most instances have waved 
their branches backwards and forwards during the 
execution of the picture^ and on what should be 
their delicate and feathered margins, enigmatical 
forms are found. 

These points render photographic landscape 
seldom quite perfect as a whole, though exquisite 
in the detail of its parts ; and when by dint of 
careful selection and study, anything approaching 
a satisfactory result is attained, it should be valued 
in proportion to the difficulties overcome. 

Generally speaking, the subjects which will 
offer the best conditions to the cam^a, are those 
situate amid mountainous scenery, as Tyrol, 
Norway, Switzerland, Wales, and the Highlands 
of Scotland, for the reason, that the height of the 
distances dissimulates the want of sky, and, 
indeed, as they are full of sufficing forms and 
drawing, are better left in repose. The masses of 
rock in the foreground and middle distances are 
rendered by the camera in a manner whicji leaves 
nothing to desire, and the whole being icomposed 
of rigid forms, any degree of desired definition 
may be attempted with probability of perfect 
success. Mr. F. Frith's recent Swiss views com- 
pletely illustrate the foregoing observations. 

The subjects which are least adapted for the 
camera, are views on plains, over sands, and 
generally all subjects of low horizon, in which the 
sky or water form a large portion of the picture. 
When trees are introduced, calm days must be 
selected, as then there is little or no movement in 
their branches; or situations chosen — such as 



Injudicious 
subjects. 
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glades in woods — ^where shelter is afforded by landscapes 
the contiguity of masses of foliage. Picturesque Portions as 
'^ bits'' of landscape, with water and other mills,*^ * **** 
ruins, cottages, &c., selected with care will come 
well, these objects giving point and incident to the 
subject ; a large field is yet fallow of studies of 
useful details of foreground, for the treatment of 
which the camera is eminently qualified, and such 
subjects will be very useful to art. 

If in photography the entire landscape is to be entire land- 
attempted as a complete work, which shall satisfy *^^' 
the critic, it is to the instantaneous process we 
must look, if even the result, as regards size is 
limited, as bv that treatment alone the combi- 
nation of sky with hill and dale, and river or lake, 
will be obtained, and all the captivating effects of 
passing cloud shadows, and gleams of sunshine on 
different portions of the landscape represented, sky, water, 
These are effects of light that have seldom been Sadowsre- 
photographically rendered, and the difficulties are ^^^^^^^ * 
of course greater from the greens of foliage 
offering impediments to rapid exposures, but 
which, however, at small sizeSy are not insur- 
mountable if skilfully treated. 

If a necessity from circumstances arises to 
represent photographically a landscape subject 
where, from its low horizon, the sky in art would 
play a leading part, especially in any sizes above i;;>;*^ horf. 
the smallest — Sprinting from two negatives appears 
to the writer the only method of rendering a 

* No better illastration could be given than Mr. Bedford's 
picture of ** Holy Street Mill/* recently printed in carbon by 
Swan's process. 
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landscatm satisfactory and artistic representation of nature. 

Ejrobie print- jjqp^ apart from the expense in printing and 
rather delicate manipulation required^ can such 
practice be condemned by any canon of taste^ but 
rather the direct contrary. Landscapes are 
generally the result of considerable exposures for 
the reason that unless the lens is used at small 
aperture the distance fails to be included in the 
picture, and next that the greens of the foliage 
being as a colour intractable are apt if not well 
worked into to come out black and bare on the 
glass. The above conditions infer solarisation of 
the sky ; to a greater or less extent to ^' stop it 

ModuB out^' therefore altogether is desirable. The land- 

operandi. , " 

scape negative having been finished it would be 
well that the one of the sky should be at once 
proceeded with ; provided always that the appear- 
ances were favorable, as it would certainly not 
do to copy any poor-looking clouds that happened 
to be overhead. Still, if at all picturesque, the 
sky taken immediately subsequently to the lower 
picture will have this great advantage, namely, 
that from the same point of view, and at quasi 
the same moment of time, the effect of light or 
shade will be homogeneous upon it, and the sub- 
ject to which indeed ^'if right were right'^ it pro- 
perly belongs. To take this sky proceed thus : The 
best lens to employ for the purpose is a triplet — 
Best lens wcU stoppcd dowu, u c, to half or one third of its 
diameter, which has a greater penetrating power 
of delineation for this purpose than any other 
lens ; the collodion a high coloured sample, and 
for any other use an insensitive one, but which for 



THEIR NATURE AND TREATMENT. 187 

this purpose tends to avoid weakness and fogging^ LANoacAPE g 
and gives sufficient details in drawing; the ex- 
posure nearly or quite instantaneous according to 
circumstances ; if the sky is composed of blue sky iMffleuu 
and white scirri or cumuli, it will not photogra- 
phically give a satisfactory result ; the best one to 
be anticipated is from a sky well covered with 
rolling grey clouds, some of very great and threat- 
ening depth of colour well varied and modelled 
in their forms, side lighted with vivacity and 
piquante eflPects, and little, or, better still, no blue more 

, , favorable. 

patches showing. It is indeed a very great chance 
if such conditions, which generally imply wind, 
rain and anti-photographic light, will find the 
landscape photographer at work at the subject ; 
so, failing that, he must proceed in the most 
artistic and homogeneous manner as regards the 
quarter whence both were lighted, to adapt a pre- 
viously or subsequently taken sky to his landscape, 
which will have one advantage— that he will by 
selection be able to adapt one which shall com- 
pose properly with the leading lines of the com- 
position of his landscape, and not place one 
which is a mere repetition of the forms seen 
beneath it. 

He must not follow the lines of his subject or Mode or 
double them, as it were, by the adapted cloud * "^^ "*^' 
forms, but antagonise and vary the lines of the 
composition. This may be illustrated thus : The 
great masters of landscape painting of the Dutch 
school, from the nature of the country which gave 
them the subject for their pictures, generally have 
a flat low horizon occurring in them ; under these 
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Uiipao*TM conditions, William Vanderrelde or BackhuTsen ia 
F«eii» of their sea-pieces, Jacob Iliiysdael, Wynants, &c., in 
puBtn*. landscape, always make 

'*■ the forms of their skies 

play a very leading and 
important part as thus — 
this outline (64), which 
is that of the coast at 
Schuveningen, is in it- 
self sufficiently monoton- 
ous, and would remain so 
were cloud forms of the same character (65) added 





to it; Vandervelde (66), however, treats it more 
skilfully and with this result. Now the same form 
of sky uaskilfully adapted to a subject of wood- 
laud scenery (67) would be entirely misplaced, the 
more so in proportion to the want of judgment 

Pig. 67. Fig. GB. 
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shown in adapting it. Here contrasting forms (68) land8capk 8 
of quite a different character to the rolling masses 
of foliage are required. To pursue the subject 
farther would lead beyond the scope and limits of ^"JiJrks!^* 
this volume, and into the domain of art-composi- 
tion; these few suggestions are merely thrown out 
to point out to the student the desirable direction 
— intelligent reference to the works of great pain- 
ters, either from the originals or prints, must do 
the rest. In treating landscape subjects with the 
camera the dimensions proposed must be studied, 
and in accordance with those the treatment is Different 
governed very considerably by the class of lens'"**' ^ 
employed, which must be adapted to it. Thus, 
in small pictures six by four to nine by seven 
inches, the greatest finish and delicacy of definition 
will be requisite. No. 1 triplet gives this beyond 
any other lens ; in larger works, eighteen by four- 
teen, such minute delineation would be erroneous 
and misplaced. Here a single or orthoscopic lens 
of an appropriate size to cover the surface with 
bolder treatment is the description to employ. 

To illustrate the foregoing by the true standards 
of excellence in artistic representations — it would 
be as palpably absurd for an historical painter to 
give the minute finish of a Terburg or Metzu on 
a canvas of vast dimensions, as it would be for thdr varied 

, , treftUucDt. 

Meisonnier to aim at coarse execution on his tiny 
panels. In engraving, the delicate lines of a small 
subject in an Annual give place to bold, vigorous, 
trenchant scorings in the treatment by Doo of 
John Knox preaching. From a want of knowledge 
of the principles of art in many photographers a 
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Unnataral 
definition ; 



its reinlti. 



landscapkb morbid admiration and reverence of unnaturally 
minute definition tends to lead the operator away 
from what should really be the end and aim of his 
study. Instead of "going in'^ for the broad 
vigorous effects of light and shade in the landscape 
he is led to look upon a mechanical '^ organ 
grinding^^ kind of exposure consequent upon ab- 
surdly reduced aperture as the correct thing, whilst 
to the eye of the artist the much vaunted result 
appears like a landscape carefully black-leaded, 
and then executed in minute needlework, qualities 
which are no compensation for the want of the 
broad and vigorous effects of light and shade 
which have been given"^ by the lens when skil- 
fully applied to this class of subject. 

The student should note distinctly, that however 
astonishing and captivating good definition and 
detail may be in studies of foreground^ &c. ; in 
the general landscape, fine broad effects of light 
and shade will supersede it all. Mere clean 
mechanism on the plate grows monotonous, and 
will always succumb to the sentiment conveyed to 
the mind of the spectator by representations — pho- 
tographically less perfect — in which any of the 
changing effects of light and shade may have been 
successfully rendered. The artist should likewise 
consider that careful and discriminating selection 
will make itself felt in this, as in every other 
description of subject, and must not go out with 
his camera as to a sort of photographic battue, in 
which one well studied picture seems not to be 



Efftct more 
tuan detail. 



Tasteful se- 
lection neces 
wry. 



• Fenton's VaUey of the Wharfe, inter alia. 
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the desideratum, but quantity not quality is sought lawdbcapkb 
for. Now, the truth is, that one little bit of well •ppUcation. 
selected fore-ground, a bank with a few docks and 
thistles, with the bright sun-ray glancing from 
the tufted grass to the grey ivy-grown stump of 
the gnarled pollard, is worth a hecatomb of such 
things. 

The execution of landscape pictures entails the 
necessity of having a tent, van, or some other Boxei or 
means for the manipulation of them, since very inry. 
few operators have been so sufficiently successful 
with any of the dry processes that the results 
of their manipulation can be regarded with Diudvtn- 
the requisite certainty of a satisfactory issue, or procLiei.'^^ 
have rendered the recalcitrant greens of the land- 
scape with anything at all approaching the power 
and sensitiveness of the ordinary wet collodion. 
Whilst at the same time the photographer may, in 
these railway times, be several hundred miles dis- 
tant from the pet subject of which he fondly 
imagines he has a transcript, safely in his baggage, 
but of which illusion subsequent development 
proves the fallacy ; the only certain way is to see 
the result before leaving the spot. Several very 
ingenious contrivances, combining lightness and 
compactness, have been perfected of late years, 
which enable the landscape photographer to meet 
the above requirements ; amongst those that have varioui cou- 
been put to the test of practical use may be *"^""^'* 
noticed those of Messrs. How, Thomas and Rouch. 
The first has been subjected to the severe test of 
extensive practice in the climate of India ; the next 
was very advantageously used in Spain by the late 
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■3 Mr. Thurston Thompson, in his photographic tour 

iu that country ; whilst Mr. Kouch's has a large 

aud deserved popularity from its suitability to the 

Fig. 69. 




i" use proposed. The objection to the tent is its waut 
of rigidity, aud itself being or requiring a separate 
package. The woodcut shows the construction 
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of t^ bo» whloli tmntnlm thi* whoh of i\\i> photo- untm^^fM 
grttphor'« ittttteHftl of cttmc^rn, lotist^n, Imtlii^, fee., JJjjj^^Jj 
And At the MAmn titno opens into ti rlffifi Atut suf- 
flaltt|{ oporatitiKi^pAco with nlidvosi slnki tiiut c^vt^fy 
tieccsAiiry ttpplUnao, tttitt hfts hccn iti prftctico 
foimd to trnawer most ndmirfthly up to mIkcs of 
twolvo hy ton \ which, with tho minntn quAltttcs of 
photogrtiphid rf prcMontAtioni ii teMy largo enough 
for most stihjoots. 

Tho wooriout roprosonts tho boxj t)tit with 
improvomonts upon its oonntruotioui m it first 
ttppoarod in tho tbrmor edition j thoso tiro duo to 
Messrs. Murrny tind 1 tenth, by whom it was 
originally, and is now, mtmufaeturod. 

Tho lenses proper to employ for Inndseapo pie- ApimtpriMt* 
tures are both single and double i tho first to bo ^'"''"' 
used when tho subject is of that nature that some 
siso is requiredi and that it will not sulfer by a 
lengthened exposure i tho best diameters are two 
and a half, ttu^eo and a half, and live inehesi 
covering respectively eight inches by six, twelve jj«jw"^p'** 
inches l)y ten, and sixteen inches by twelve i tho 
aperttiro to be used will be better rpttnontthly small 
if tho subject is well illuminated, since under that 
condition the extreme planes of distance will bo 
more perfectly rendered. Tho triplet, especially 
when ii[illnement of treatment is desirable i llossN 
wide-angle doublet, and l)allmeyer*s wide-angle 
rectilinear, in mttiiff W/mw/Zo^m where it is necessary 
to take the subject at close quarters; and the ie',iiJ?"^ 
double portrait combination where, at small sises, 
a favorable opportututy is seen for qttasi-instan- 
taneous treatmetit of passing clfects of chiar-oscuro. 

1» 
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Working 
towards the 
sun. 



Frfraations. 



L AyoacAPM Many very charming effects of aerial p^spectiye^ 
marking the different planes of distance^ in iin« 
dulating or mountainous country^ are obtained by 
working towards the sun — this must be done when 
it is not too near the horizon^ as then the light 
would look directly into the lens. Such treat- 
ment of the subject requires precaution to avoid 
fogging; it is well to shield the lens^ whether 
single or double, by a dark cloth, which can be 
held above it. 

If the student has no previous knowledge of 
artistic treatment of landscape, he should make 
himself familiar with the works of Claude, Turner, 
Vandervelde, Ruysdael, Wynants, Both, and our 
own great living talents in this department; as has 
been previously said, mere skilful mechanism will 

Cultivation of ^ot suflScc ; if Photography is to take stand as an 
art those who practice it must qualify by study for 
artistic requirements. A short time will suffice for 
an intelligent mind to imbue itself with as much 
knowledge of the subject as will prevent egregious 
blunders ; careful practice from nature will do the 
rest. 

Akchitecture. — Of all the subjects offered to 
the camera, none are more facile of execution 
than those from architectural originals; their 
rigid and immoveable forms, the large area of the 
surfaces reflecting light to the lens, in open air and 
sunshine, present advantageous conditions, which 
enable larger sizes to be covered, smaller apertures 
to be employed and longer exposures to be given, 
than any other class of objects. 

Result. It may, indeed, be said, with considerable con- 



taste must 

necessary 



Facilities of 
execution. 
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fidenoe^ that in the close imitation of the originals^ a»chitec. 
by Baldus, Bisaon^ and the Roman photographers^ 
a limit has in this direction been attained 
which it will be difficult if not impossible to 
surpass. 

At the same time that we feel that the mecha^ Mechanical 
nical excellence shown in these subjects has be^n 
such as to delight by its clear definition and 
precision, regret has been experienced by artists 
and amateurs at the mere'' geometrical elevation^' 
effect which has characterised some of the best 
subjectft hitherto executed, and which has rendered 
them much more fitted as documents for the c^ce wanung in 
of the architect, than complete and agreeable as quauties. 
pictures to the lover of art. 

In looking at a series of architectural photo- 
graphs of the foregoing description, it is impoi- 
sible not to wish for the completion of the sutiject 
by the selection of a more picturesque point of 
sight, the infusion of more artistic qualities into 
its composition, and its completion, as a whole, 
by the representation of that foreground and 
accessories which in nature made it captivating by 
contrast, and formed a base from which the edifices 
represented rose. 

The mere size of some of the large subjects of ^jjjji'®".*"*^^ 
architecture, does not compensate to the artist 
for the loss of those incidents of perspective and 
composition, and qualities of light and shade, he 
would have preferred seeing in the picture, and 
which at less dimension were quite within the 
scope and province of the lens. 

If very large sizes are undertaken^ they are of 
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architec- necessity from plane or nearly plane surfaces^ the 

-""^ wondrous manner in which the lens draws every 

minute break, angle, or varying surface in the 

Ute their perspective view is not seen ; and though our first 

interest. 7 . . . ^ t • • -» 

impression is surprise at the dimension attained, 
our subsequent feeling is indifference to the 
subject, which, by its mechanical treatment, 
ceases to interest as soon as its mere novelty has 
subsided. 

Medium and even small sizes, therefore, are 
desirable, which shall enable the photographer to 
produce /?«c/wr6* having the composition of line, 
and qualities of light and shade we are accustomed 
to admire in the works of the painters who have 
treated this class of subject, Canaletti, Panini, &c. 

Qualities The photograph possessing in addition, the interest 
given by its being the actual reflex of most interest- 
ing localities, and the gratification imparted by the 
delicacy and minuteness of its execution. 

AppiicatioDs The mediaeval remains of our own country, 
historically so interesting to us; the florid Gothic 
edifices of Spain, her mauresque architecture, the 
intricacy of whose details bewilders the eye of the 
draughtsman; the cinque-cento arabesques of Italy, 
sculptured in marble with an artistic grace and 
finesse which defy the pencil ; all can, with the 
utmost facility, be rendered by the camera. We 
have, indeed, had evidence of what photography isv 

to subjects, capable of producing in the Egyptian pictures, 
which have been executed by means of the camera ; 
the hieroglyphic -covered surfaces of those colossal 
ruins never could have been rendered by any other 
means : we must hope that well directed study 
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on the part both of professors and amateurs, will- abchitec- 

. T /» • TURK. 

give us further interesting and useful subjects. 

However, in whatever manner they may be 
treated, it is certain that the facilities for near Faciuties for 
comparison and study given by photographic tran- ' ^' 
scripts from remarkable architectural examples, 
will produce as striking results, by the advance- 
ment of taste and knowledge, in this, as iu any 
of the applications of the art. 

In the earlier practice of photography, the 
single lens alone was employed to execute this single leng. 
class of subject; subsequently, some of the most 
perfect representations of edifices have been made 
by using the double lens, at very small apertures ; Double 
there is much more rotundity and realisation of *®^®'' 
the forms of the subject in the latter mode of 
treatment. The size of lenses employed, if double 
combinations, is considerable when large pictures 
are desired : six and eight inch diameters were used Data for 

sizes. 

by French photographers for some of the eleva- 
tions of portions of the Louvre. The single lens 
giving a much larger picture, at the same diameters, 
has the advantage of greater portability for the 
amateur, who would find an eight-inch double lens 
a cumbrous companion. 

More recently new lenses have been introduced, 
and the writer has used them on subjects of this 
nature. For large sizes he found that the Petzval 
orthoscopic offered great advantages; its portability 
compared with the double portrait combination B«ccnt in- 

^ , stroments; 

was very great, whilst it worked better up to the 
margins of the subject. It far exceeded in deli- 
cacy of definition^ and discrimiuatioii of textures. 
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aechitkn and working into deep shadows^ the single or 
landscape lens, and was even more portable than 

•cribcd. that ; whilst at the size of twelve inches by ten, 
the pictures produced may be considered, in deli- 
cacy of finish, quite equal to those executed by 
the triplet. The writer used this form of lens, 
made by both Boss and Yoigtlander, in several 
sizes. The largest dimensions he produced were 
18 X 14 inch plates. The following are the most 
useful memoranda: The Forum, Rome; fore- 
ground, the temple of Saturn within fifty yards 
of the lens, distance Colosseum half a mile, both 
included in the picture; size 18 x 14; lens No. 3, 

PreciM data Boss orthos. ; ^ diaphragm ; Hiomas^s collodion, 
iodized three weeks ; bath, thirty grains recrystal- 
lised nitrate, just acid; three minutes' exposure ; 
development, pyrogallic 1^ grain, when well outf 
the picture being large, strengthened with twenty 
minims nit. sol. thirty grains strength — Result^ 
fine creamy negative. For such a picture as the 
above, the pyrogallic developer is decidedly better 
than iron; since the size requires bright, vigorous 
treatment, and iron, at these sizes, is apt to give 
an over-detailed weak-looking picture. Size 12 x 
10, if neaVy treat with No. 1 or 2, according to 
quantity of subject intended to be included, and 
vicinity of objects to camera. If distant No. 8 
for various or 4; all were done by the writer with such modi- 
fications of the above treatment as might be 
necessitated by light, &c. ; being in the main very 
similar. Note, especially, that in using the above 
lens, it is most necessary to shade its surface very 
completely, so as to avoid fogging. Dallmeyer^s 
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triplet has been also used for about the foregoing abchitkc. 

size, on Roman subjects, by SouUier, developed 

hy iron ; the results shew great finesse of detail. 
In confined situations, it will often be necessary 
to have f ecourse to wide-angle lenses, in order to 
obtain, photographically, the subject. 

When the operator desires to produce a detailed oeometneti 
representation of a flank of an edifice, as a*^*^^** 
geometrical elevation, the mode of proceeding is 
as follows. If windows in buildings immediately 
opposite permit, endeavour that the lens shall be 
placed at about one half the height of the 
subject, instead of on the ground, whereby the 
proportions will be better observed in the picture* 
Carefully level the camera with the spirit-level> Mode or 

. iii« * it :i*i :i treatment* 

to preserve the lines m the perpendicular, and 
use the smallest diaphragm the nature of the 
light will allow. These pictures will be perfectly 
calculated for the use of architects, as if skilftilly 
taken they may be considered as exactly drawn to 
scale. 

If it is desired to produce works of a more pictureMiue 
artistic character, in which various masses of ^^^.^°'^' 
buildings, at different planes of distance, are intro- 
duced, less dimensions must be attempted; in 
some such subjects, as for instance, views of 
Florence looking down the Arno, of Paris from 
the Seine, &o. ; the want of figures in the picture 
is not so much felt as when the squares and 
streets of populous cities are represented ; here, if 
anything approaching the appearance of the complete 
originals is to be shown, it can only be by com- p**'^*** 
bining in the picture the moving panorama, and 
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ASCHITKC 
TUSK. 



difficult of 
treatment. 



not giving a Pompeian aspect to the most crowded 
and busy thoroughfares. For the firsts single or 
stopped down double lenses may be employed 
indifferently; the resulting pictures will be dis- 
tinguished by the less size, and greater definition 
in those taken with double lenses ; for the second 
double lenses can alone be used. The operator 
must avoid large maises of shadow, and if skill is 
shown, pictures of ten by eight inches may be 
thus obtained, not but that very considerable diffi- 
culties must be contended with and overcome; 
but if a picture of this class of subjects is to be 
presented to the spectator which shall impress 
him with the aspect of the original, as seen in 
but poiiibie. uaturc, it is to this treatment alone we must look 
for success. 

Marine Subjects may be separated into two 
classes, afloat and ashore; it is needless to observe 
that the only treatment to be adopted with the 
first is the instantaneom ; and these subjects, 
even with the means the optician and chemist 
have already placed at our disposal, are quite 
possible, and only want proper artistic selection, 
and sufficient photographic skill to reward the 
operator by most interesting pictures, infinitely 
less difficult than subjects on land, from the water 
and sky giving a much more powerful reflex of 
light to the lens. The writer has had considerable 
experience in the treatment of this class of sub- 
ject, and although patience, under failures, is 
required — as it is in all instantaneous processes — 
the before-named conditions permit sufficiently 
encouraging success. The most facile treatments 



Different 
clattet 



iilBtan- 
taneouB, 
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ftre tbo«e working towardi the mn / with cfiw and ma*! »» 
claan manipulatioui tha pictures, at tha maalmt ' 
sbesi with t(ia lan»es now madai raally oflTar no 
noteworthy difficulty, The requirements are a 
neutral bath of funed reerystalli^ed nitrate of fkwtm 
silver, thirty grains sol, ; a good sample of collo* ^*^^- 
dion, of any of the best makers; a nasT haum 
i^isws, well shielded from diffused light; and a 
falliug shutter so contrived as to fulfil its purpose, 
vide page 182, A y^ry good double shutter in wood, 
quite capable of giving an imtantamouti picture 
by its quick action is made by Messrs, Itouch 
and Co,, of the Strand, With skill, the focusing 
velvet may be made to do duty, but smudging 
movements frequently occur in pictures thus 
taken, Le Oray produced large pictures of sky 
and sea, 16 x l«S, working Umardu the mn, with j^JiXw. 
a fiingk lens, but they were corjsidered to be 
^^ moonlight " representations by the general 
public. The largest si^es the writer would recom-' 
mend to be attempted, are given by the 3i double 
lens, ten<rinch focus, and these are difficult, same 
diameter six^inch focus less so, and Dallmeyer's, 
or ttoss, special small instant anaovs lenses, stereo 
sisse, least of all 

Marine subjects on $hore may be treated by 9r kw««r 
longer exposures, and with either single, double, *'*^^^*^^* 
or triple lenses; they comprise fishing cobles MxAt\mmw; 
otlier small craft ; capstans, buoys, anchors, and 
all sorts of picturesque fishing and sailing gear, 
lying on the rocky or sandy beach ; and, combined 
with them, it is quite within the scope and pro- 
vince of such a photographic subject that groups 
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animaij . of analogous figures, which are always at hand, 
should be introduced ; observing only the caution 
given in another place, and make the picture if 

saggestions. possiblc, tell a story, or at least let its figures 
have their occupation and attentions within it, 
and not directed to the camera. Here, indeed^ 
at our own doors, a most attractive field for dis* 
playing ingenuity in arrangement, and artistic 
feeling in execution, offers itself to the student* 

Animals. — ^A class of subjects which has be^i 
little treated by photographers, and which yields 
to none in interest, are animals from the life. 
They of course present insurmountable difficulties 

Rapid execu- for auv modc of treatment which implies a 

tion neces- • * . , 

•«i7. lengthened time of exposure, but most exquisite 

things, of a limited size it is true, are quite within 
the power of the operator • and by taking them in 
full sunlight, with rather large apertures of a 
double lens, pictures may be obtained which 

Artistic possess high qualities of artistic interest. 

Horses have been taken by the writer on 12 x 10 
plates, with 4:^ and 6 inch lenses of 15 and 20 
inches focus; and he is not aware that larger 
sizes have been accomplished. Groups are in* 
teresting, but of course the difficulty which is very 
great with one animal increases pro rata as each 
additional " sitter'^ is introduced into the picture ; 
a whisk of the tail and it has disappeared from 
the negative, a slight pricking up of the ears and 

Photographic they havc vanished ; the quick action and heavy 

tnhulations , . iiii • i* j.- j* j 

deposit on the sky has, in a fraction oi a second, 
totally obliterated them. The writer has taken 
all sorts of sizes and kinds of animals, the instru- 
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ments used varying from the 6 incli double com- animals . 
binations down to the small If, with which latter absolutely in- 

stftntaneoQs. 

^'flying shots ^' succeed perfectly at animals e» 
motion ; the resulting picture is small it i« true, 
but highly interesting: instead of stiff posed figures, 
the easy seat in the saddle, the conversational air 
of the groups, the ladies' habits blowing in the 
wind, and the air of movement as the advancing 
horses have their legs raised from the ground in 
the act of trotting or galloping, is very delightful. 
At the largest size the curvature of the line 
of true focus in the lens makes itself disagreeably m^ionJ!' 
felt in the enlargement of the lower half of the 
legs, and if the animal should turn his head 
towards the camera the lower portion of the head 
becomes enlarged, thus at once detracting from 
the look of breeding that existed in the original. 
Excellent results, however, are attainable at about 
8 or 4 inches to the outside each way of a horse 
and rider, provided there is patience under 
diflSculties, on both sides of the camera, fine light, 
and that the operator has a first-rate lens and 
chemicals in perfect order. The larger Perce are 
easier than the horse — ^the attention of the lion 
and tiger may be fixed for two or three seconds — 
but then there is the disadvantage that they 
appear on the gridiron in the resulting picture Animals in 

* *■ o Mr menagenes. 

as they have glared at the operation through the 
bars of their dens. The elephant, rhinoceros, and 
all the deer tribe, have been photographed with 
considerable success. Count Montizon, some 
years since, took pictures in the Zoological Gardens 
which have never been exceeded in quality j they 
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subjects; 



Canines. 



Animals , are about 5x4 inches, and are evidently the work 
Data respect- of Voigtlandcr's 3^ inch diameter, 6 inches focus, 
double lens. Mr. Haes has more recently taken' 
up the same subject with much enthusiasm and 
very successful result. The writer has in his 
folios many studies made by himself in the same 
locality. Dogs are difficult, and their caudal 
appendages have an unpleasant propensity — photo- 
graphically — to drop off. It becomes a desperate 
moment when, casting his eyes on his master, 
"the sitter^' commences that pendulum-like 
motion. Once again the reader is cautioned not 
to attempt too ambitious sizes with large lenses ; 
the smaller dimensions will have better qualities of 
perfection of focus, and consequently better draw- 
ing of the "points" of the animal, and the operator 
will spare himself a world of disappointment and 
vexation. 

It is well, in treating them, that an arrange- 
ment should be made, whereby the operator and 
his apparatus are entirely hidden from the animals, 
as otherwise, his advance to the camera, the act of 
uncovering the lens, his every movement, will 
cause the ears, eyes, and heads, at the least, to be 
defective in the picture. 

This is very easily managed, by a canvas screen 
of small size, supported at each end on sticks, 
with pegs and strings to give it firmness, and an 
aperture in the centre only large enough for the 
lens to pass through. It will, in most cases, 
bie much better if a contrivance for uncovering the 
film to the action of light is made inside the 
camera, behind the lens, as thus all movements 



Desirable 
precautions 
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that would disturb the animals are entirely akimals . 
avoided. If the lens has a projecting shade over jgamst 
it, the chance of fogged pictures from the action 
of reflexion on its large uncovered surface will be 
diminished: whilst at the same time — as it is 
more concealed — horses and shy animals taken and move- 
at near distances, are less alarmed by its bright- animaii 
ness. It is likewise an excellent expedient to place 
small branches of foliage, trusses of hay, or any 
familiar objects which may happen to be at hand, 
against the canvas. A black curtain — excellent for 
many other purposes — may do duty on this occa- 
sion for the screen ; the dark colour, so far from 
being objectionable, is better than a lighter for 
several reasons. 

The same result may be arrived at by taking taken from a 
them actually from the photographic carriage, '^^^^' 
which in some cases, as deer, &c., will be found 
convenient, as they may be followed. Remark 
only, that just before taking the picture it will be 
necessary, by the insertion of wedges of wood, or 
other contrivance, to neutralize the action of the 
springs of the carriage, or the image will suffer; 
also that the aperture for taking the picture should, 
by its distance from the ground, correspond to 
the average height of the human eye, otherwise 
the picture will appear unnatural; as if it is taken Precautions. 
from too high a point of view, the animals will 
seem to be looked down upon. The arrangements 
for bath, collodion, developer, &c., must be pre- 
cisely similar as for instantaneous pictures. 

Pathology and Chirurgery. — Photography is 
now very generally utilised by the medical pro- 
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Pathology, fessiou to deplct the vaiious phases of disease and 

vniuabieap. chroiiidiey in p^fection^ the antecedents of for- 
midable operations and the subsequent appear- 
ances presented^ up to perfect convalescence. 
For this most valuable application of its powers 
" quick acting^^ short focus double lenses are the 
instruments which* are required^ as the lights in 
the wards, &c.. of hospitals— from which the suf- 
ferers cannot be removed— is photographieaUy 
exacting. Very excellent and satisfactory results 
are, however, by the employment of these in- 
struments arrived at. Mr. Charles Heisch, the 
able demonstrator of chemistry at Middlesex 
Hospital^ has been amongst the most successful in 

results. applying the resources of photography to this 
eminently useful and practical result. 

Numerous interesting and instructive cases have 
been thus "registered'' by that gentleman to the 
great benefit and advancement of medical science. 
The writer has been favoured with the inspection 
of a large folio of prints* The most successful of 
these were taken with a Voigtlander double lens 
No, B, two and a half inch diameter, six inches focal 
length, which possesses the characteristics — most 
valua.ble for this purpose — of rapidity of action 
combined with considerable flatness of field; 
which enables it to cover a larger surface, satis- 
fectorily,than its focal length would intimate; five 

Data for in- by four platcs. Well covered to the edges with all 
details perfectly given,,at its full aperture the head of 
the half length figures nearly an inch. It is capa- 
ble of taking a h«ad of nearly two inches, with 
the bust only, in perfect drawing, by the insertion 
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of a one and a half inch aperture diaphragm, and pathology. 
is decidedly an excellent lens for these subjects. 
The writer used for somewhat similar purposes at 
the College of Surgeons a 3^ diameter, six inch 
focus, double Voigtlander ; which is an excellent 
lens, but of nearly double the cost of the former. 
Dissections can be placed in more favorable J^^"^*^j.®"' 
light — not in direct sunshine, as the too violent parations. 
light and shade interferes with the requisite nicety 
of delineation of minute forms — ^but in external 
vigorous diffused light ; they can be taken of large 
and useful sizes by the single, double, and triplet 
lens. The same treatment applies to studies of 
the osseous structure, in which the power of de- 
lineation by photography is most remarkable ; the bones, 
carious bone, and diseased crania, &c., could by 
no other possible means be so completely depicted. 
An apt illustration of one of the practical 
pathological utilisations of photography is the 
following : A young lady, suffering from severe 
deformity, was seen by an eminent London prac- 
titioner, who found that whilst under curative 
treatment sea air was an imperative necessity — 
she was ordered to Devonshire. Now, in the old 
time, either at enormous cost the doctor must 
have gone above 200 miles to his patient, or 
she been brought up the above distance, at con- practical 
siderable risk to her health, or, otherwise, have ™**^"***®°- 
been left to take her chance. A photograph of 
the state of the case was forwarded to London for 
weekly comparison with those previously taken, 
which, conjoined with the report of the local 
'^ general practitioner,^' enabled the authority at 
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siATUK8.fcc. head quarters so to direct matters that a thorough 
cure was efiected. 

Doubtless, in the future, many other such 
desirable developments of the useful applications 
of this art will be discovered. 

Statues, Busts, Bassi-Relievi, and Bronzes. 
The above objects are amongst those which 

Facilities offcr fcw difficulties to the Photographer — neat 
and careful manipulation will enable him to pro- 
duce with much certainty good pictures, for the 
diminution of aperture and duration of exposure is 
of no consequence ; whilst, at the same time, if the 
manner in which they are lighted and reflected be 
well arranged and the background judicious, deli- 
neated by means of Photography they will have a 

Perfection of beauty of drawing and rotundity which can be 

tion attained in no other manner. 

To the tyro in the art, desirous of applying 
himself to portraiture, some preliminary practice 

desirable for fpom busts is most dcsirablc ; as by such study he 

' " ^' will gain the power of comparing, with the 
greatest exactitude^ what the effect of certain 
apertures of his lens, distance from the object, 
and time of exposure, under different conditions of 
light, have in rendering the result more or less 
perfect. 

Proper treat- The bcst treatment to adopt for works in 

™^" ' marble is, that they should be executed with a 

triplet lens, in moderate light; thus more ro- 
tundity is obtained, and the transitions are not 
too violent, as they would be liable to become — 
especially if modern works, in pure white marble, 
were treated in too violent light. Startling effects 
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of sunshine are not for this class of representation; statve9,&c. 
they detract from the delicate modelling of the 
forms of the originals^ which should be the prin- 
cipal object to attain^ and in pictures so treated a 
coarse^ harsh effect in the appearance of the statues 
or busts is observable. 

The great works of antiquity offer, unfortu- Antiques, 
nately, two great obstacles to their being rendered 
photographically, which, could it be perfectly 
accomplished, would be most interesting to the 
world of art. They are for the most part in 
situations in which the want of light prevents aobitaciesto 
successful result, and from which their great value neatiou; 
and weight prevents their being temporarily re- 
moved. Added to which, the fractures and yellow 
earthy stains existing on most of them, make stains on 
themselves disagreeably conspicuous ; and though 
there is a remedy for this in the very lightest pos- 
sible wash of whiting or plaster and water, skil- 
fully applied, it is more than doubtful if, in the remedy. 
majority of cases, its application could be per- 
mitted. 

Such originals are not capable of being repre- 
sented at very large sizes, for their excellence sizespossibie. 
consisting in the perfection oiform, any distortion 
would render the picture worthless : one foot is 
about the extreme height that the Venus de 
Medicis could be well rendered, with a large i>ftta for 

, , dimviigioii . 

triplet, stopped down to an inch aperture, which 
would imply excellent condition of light. When a 
group, as the Toro Farnese (the original of which 
is in a good light), has considerable depth in its 
composition, the facilities given by the greater . 

14 
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st^tl k^.^. dimensions will be neutralized by that condition. 
The Roman operators have, however, photo- 
graphed, with much success, the Apollo Belvidere 
and Laocoon, &c. — the originals being in vesti- 
bules, entirely open on one of their sides to a 
large court of the Vatican, receive considerable 
light; long exposures on albumen films, with 

Ai'^'hi " stopped-down '^ single lenses was the modus 
operandi. The writer found, in copying the 
Theseus and Ilyssus from the original marbles, 
that though they were of heroic size, and oflfered 
considerable facilities of lines, it was not possible 
to exceed one foot in dimension. Busts may be 
attempted to three and four inches for the head 

fncmciint" if skilfully treated. When subjects of this class 
are executed with the single lens, a flatness and 
want of intensity result. No lens, for this pur- 
pose, equals the triplet ; its correctness of outline 
and soft delicate finish are perfect. 

In modern works of pure white marble, care 
must be taken to modify the light by blinds, and to 
be sure that they are sufficiently exposed, otherwise 
the gradations of half tones, a principal quality 
in such subjects, would be lost in flat white masses 
void of drawing. 

B:i»si uciievi Bassi Rclicvi offcr much less difficulty to a 
perfect result, from the shallowness of their depth 
for' focus, and if judiciously lighted the appear- 
ance of reality with which they can be rendered 
will find admirers who cannot appreciate their 
other qualities; indeed, the imitation of a fracture 

cemmon- or of the grauular surface of the time-worn 

phce quau j^^rble, sccms often to fix the attention more than 
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the general forms of a masterpiece of antiquity ; statute scc. 
but in copying such works the business of the 
photographer is to omit no precaution which shall 
secure the representation of the outlines of the 
whole in great perfection, and not force attention ^vowed. 
to qualities which are in common with a piece of 
ordinary masonry. 

Bronzes will require much more light thanuronzes: 

11 ii ^' Ml 1 their nature ^ . 

marbles; the eruga on antiques will produce a 
more vigorous action than its appearance to the 
eye denotes, consequent upon the blue colour fre- 
quently present in it ; those of the cinque-cento 
period, that have an even black rft^^^y character, pre- 
sent greater facilities : abstain from touching them 
as esery finger mark will appear on the photograph. 

The most usual failure in representations of Failures tiie 
bronzes is the direct opposite of that which takes m^Mw. 
place with marbles ; in the one case flat white sur- 
faces appear void of drawing ; in the photographs 
from bronzes black patches, without forms deli- 
neated on the proofs, from bareglass on the negative, 
are more usual : this must be guarded against by 
a considerable reflexion of light from white — not 
polished — surfaces, on the shadow side of the Remedies, 
bronzes, and by suflScient illumination and exposure. 

Still-life. — ^Pictures from objects which come 
under the above denomination are admirably 
calculated for representation by the camera, and Desirable for 
have besides the great advantage of making the tions 
student perfectly acquainted with the peculiar 
qualities possessed by various textures, surfaces, 
and colours, and the treatment which each neces- and stadr. 
sitates to arrive at a satisfactory result. 



212 



SUBJECTS ; 



StlLL-LlTl. 

Bright tur- 
facet. 



Varied tex- 
tures. 



The most difficult objects to delineate are all 
bright and polished surfaces^ which reflect white 
light (see p. 12)^ as armour^ fish, &c. The most 
advantageous are those whose textures offer great 
opportunities for exact imitation^ such as animals 
and birds^ carved wood^ mattings, &c. In making 
these studies^ it will continually be experienced 
that objects which are of the darkest local colour, 
will come out light, provided that the structure of 
their surfaces is such as to present portions to 
advantageous reflexion of light; thus smooth 
Reiiexion of black morocco-lcathcr tells as a dark, whilst the 
corrugated comes out light. This is a main 
feature in the action of light on all objects, and 
governs their appearance in the photographic 
picture so completely, that the student will find 
the greatest assistance in his subsequent com- 
positions, from the knowledge he will acquire in 
arranging and photographing groups of still- 
life. Whilst, at the same time, such subjects can 
be made extremely interesting and picturesque, 
and, from the imitative power of the lens, will 
always be looked upon with interest, more or less 
according as the taste of the composition and 
grouping is artistic and pleasing by contrast of 
textures, judicious composition of lines, and agree- 
able liffht and shade. 

Although the mere copying of subjects of 
"still-life^' by photography may be considered 
by many as commonplace, there exists, neverthe- 
less, a great difference in the amount of skill dis- 
played in treating them. The late Mr. Thurston 
Thompson possessed the power of rendering, with 



Excellent 
practice. 



Desirable 
qualities. 
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great excellence, photographic transcripts from stim^lifk . 
such originals as carved ivories, metal chasings, vaiiiabie 
rock crystal, and glass, carved wood, &c. And" 
though not of the most ambitious, such subjects 
are amongst the most useful applications of the 
art, since by means of them fac similes of objects of 
great rarity and beauty, jealously preserved in dis- 
tant and widely separated museums, can be brought 
in close contact for comparison, study, and the 
advance of taste and civilisation, and made most 
materially to assist the progress of art-manufacture 
of every kind. 

These subjects may be indiflferently treated J^«»^ 
with the single, the triplet, or double, or the 
orthoscopic lenses. If desired of a size ap- 
proaching nature, the first, in excellent light or 
open sunshine, is best. At smaller sizes, the 
triplet has great advantages, from the finish with 
which it does its work. 

Having experience of the whole four, the iMt^ments. 
writer would generally prefer the first two, but 
all are good for different classes of subject, and 
may be worked at very small apertures, so that 
the clear definition which, apart from artistic 
grouping, and judicious chiar-oscuro, constitutes 
their principal excellence, may be perfect. 

Medals, Coins, Camei, Intaglei, &c. — It 
might be presumed that the above objects would 
come under the same treatment as ^^ still-life.^^ 
Such, however, is not the case. The very small — 
often minute — extent of their surfaces, and the Greater dim- 
necessity which there is to reproduce them of the 
natural size, as they will not bear reduction, are 
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still-lifk . the obstacles to rendering them by photography. 

uowtoofcr- The concentrated direct liffht of the sun offers, 
therefore^ the only means of success ; but as this 
means also intense heat, it is obviously impossible 
to apply it to originals of great rarity and value. 
Taking an impression in wax^ and carefully making 
a cast in the finest plaster of Paris, is the only 
issue from the difficulty. This though, of course, 
not so satisfactory as a direct transcript from the 
originals is not by any means to be undervalued, 
for as their great merit consists in their classical 

satiafactorUy. dcsign and form, which is thus preserved intact, 
there is little to regret so long as the forms in 
the original are reproduced exactly for study, 
comparison, and book illustration, instead of the 
diluted, mannered, and often falsely rendered 
copies by the pencil and graver. An ordinary 
condensing lens will brilliantly illuminate the 
white surface of the plaster. As reduction in 
size is not desirable, the single lens must be used, 
or for large medals, camei, &c., the requisite 

Daufor dimcusiou can be obtained by approaching very 
near the original with the triplet or any of the 
double lenses. 

In the above manner the writer has succeeded 
in getting excellent results from the smallest 
Greek gold coins, which, both from their diminu- 
tive size, and the yellow colour of the metal, 
could not otherwise have been successfully at- 
tacked. The gold hemidrachms of Alexander 

Subjects Magnus — size 1^ Mionnet — ^the exquisite and rare 

treated. ^^^^ ^^ Tarcutum, &c., &c., havc been reproduced 
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as /ac^mi/e* by photography; the larger sizos of Copying. 
course offer greater facilitiesi 

An untrodden field of valuable illustration is 
here fallow, from such originals. Many persons want of 
of good education, who would be greatly astonished "^"^ ^ ^"^ 
if their taste and knowledge of art were for a 
moment called in question, live in the most per- 
fect ignorance of the very existence of the splen- 
did results of Greek and Roman numismatic 
art, never, since that period, approached in 
excellence. Fine copies of the Syracusan me- 
dallions ; of all the exquisite coins of that great 
city, and of the other Sicilian and Greek series; of fine art. 
the Imperial medals, Roman large brass, and our 
own Mediaeval series, would be most interesting to 
the lovers of high art, the historian, and the 
antiquary. For valuable camei, &c., a similar 
treatment gives successful results. 

Copying Pictures, Drawings, Prints, &c. — 
Although all objects of still-life present fewer oii painting! 
difficulties, artistic and mechanical, than figures, 
landscape, &c. ; taking a really good copy from 
an oil picture is the most difficult and ungrateful 
of this class of manipulations, from several causes. 

The effect of the colours, as seen in the picture, coioiirt 
may probably be transposed in the photograph, "^'^ 
and thus a light yellow drapery in the high light 
of the composition, and a deep blue in the dark 
portion will, in the photographic copy, produce 
startling and precisely opposite effects from those 
which they did in the original, and which were 
neither intended nor foreseen by the painter. If surfaces ex- 

* aggerated. 

a highly impastoed picture, the accidental thick- 
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^:2n}!^ nesses of the colours^ drag of the brush, &c., show 
more conspicuously as textures in the copy, than 
even the gradations of light and shade of the 
painting, whilst inequalities of surface or cracks 
in panels, will attract more attention than the 
subject itself. Lastly, pictures by the old masters, 

lilh"^ '*'* or those more recent, when covered with yellow 
varnish, will refuse to ^'come out^' with any 
degree of spirit and brilliancy, but remain clouded, 
obscure, and muddy. The varnished surface is so 
much exposed to receive reflexions, from any sur- 

Reflcxioiis. rounding objects, that, if the greatest care be not 
taken to guard against them, the subject, in such 
parts, becomes obliterated in a sheen of light. 

Goodquaii- Still, wheu rcally successful, a good photo- 
graphic transcript from a picture has the greatest 
interest, as being the actual touch of the painter 
" in little.'^ 

Since the publication of the first edition of this 
book the writer has had considerable experience 
in copying pictures both by the old and modern 
painters; the results are as follows. All pictures by 
the ^' old masters^^ present the greatest difficulties 
to the photographic action. They are loaded with 
the accumulated yellow varnish of three centuries, 
which generally opposes an obstinate veto to a 
successful result. They are often hung in com- 
paratively obscure corners of galleries whence 
their removal to open daylight for the purposes of 

result of copying is, from their immense value, generally 
refused ; and even when, through the liberality of 
their possessors, every necessary facility has been 
given, indiflerent or no results have, in most 
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instances^ been obtained. Several of the Roman Coptino. 
Princes have been very indulgent in permitting i'^*™* tmt. 
essays to be made on the " Capi d'Operi " of their 
galleries. One of the leading photographers of 
the French school went specially from Paris to 
Rome making sure of obtaining a copy of the 
splendid Raffaelle '^The Entombment in the 
Borghese gallery. Prince Borghese kindly allowed 
this inestimable work to remain for nearly three 
hours in direct sunshine^ — the result was^ nil. 
The writer had from the late lamented and en- 
lightened Prince Consort^ and from also all the 
leading London publishers^ very numerous com- SurSgcment. 
missions to make copies from pictures by the old 
masters in Rorae^ Florence, &c. In the Vatican, 
their removal from their places in the galleries was 
refused. By the permission of Prince Borghese 
the portrait, by Raffaelle, of Cesare Borgia— 
" II Valentino^' — was given over to the writer, and 
was allowed to be placed in the open air, but 
the yellow tones of the picture prevented a sue- Dau. 
cessful result. The '^Pornarina'' of Raffaelle, 
in the Palazzo Barberini, gave a little better 
picture, but still far from satisfactory. In fact, 
in artistic Rome, with an enlightened liberality 
on the part of the noble proprietors, the city 
swarming with photographers, to whom any 
amount of patient "organ grinding'^ with dry 
plates was familiar, and who in the interiors of 
the Vatican disposed themselves, book in hand, in 
a semi-somnolent state beside their cameras for a 
half or whole day^s doze or "exposure'' not one No resuiu. 
copy from all the great pictures its galleries 
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COPTINO. 



Guido's 
Cenci. 



Large sum 
offered. 



abound HFith^ has appeared. The only exception 
is that, made by the writer, from the well-known 
portrait of Beatrice Cenci in the Barberini Palace. 
The Prince permitted it to be advantageously 
placed in the open air, and the tones of the picture 
being cool, the local colours broken up, and very 
little varnish on it, a successful copy was obtained, 
which was by commission from a leading London 
house, by whom it has since been published. 
Enthusiastic appreciation of the interest attaching 
to a really fine and faithful transcript of the very 
touch of Raffaelle has not been wanting, and every 
encouragement has been held out for perfectly 
satisfactory results. A very considerable 0um was 
named to the writer by a London publisher for a* 
large and fine copy of the " Transfiguration,^' and 
the amount of commissions from various sources, 
on this particular subject, was of the most liberal 
nature. 

All pictures, ancient or modern, in which the 
Datarewert- local colouTS are prc-cminent are the most difficult. 

log the " old ^ 

maiten." Such are Titian, Guido with his blue and red 
draperies, Paul Veronese, Rubens, &c. Those in 
whose pictures the local colours are made sub- 
servient to chiar-oscuro are more facile, — Corregio, 
Murillo, and Rembrandt, when the latter has 
not a yellow tone. Large sizes are much more 
difficult than small. It is often possible for the 
lens to grapple with, and master even the yellowish 
tones when it is not overtaxed as to the intended 
dimension. 

Modern paintings, fresh from' the easel, do not at 

SiaSfcB. ^ oppose insuperable difficulties. Of course the 
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local colour of draperies, &c., are sometimea singu- comino. 
larly transposed; but, on the whole, sufficiently satis- 
factory results have been seen by the public. The 
late Mr. Howlett devoted a considerable portion succeMftii 
of his time to that pursuit. The late Mr. Thurston 
Thompson also was successful in his '^reproduc- 
tions/' so, unless photography is '' like a crab and 
goes backwards,^' there is no reason whatever that 
what has once been accomplished should not 
again be done. Appropriate and powerful lenses 
are requisite when anything more than the 
smallest sizes are attempted. The new instrument 
before mentioned, will enable those who attempt 
picture-copying to ensure better results than has 
heretofore been possible. 

Double combination lenses are preferable to Double lenii 
copy oil-paintings, as they will translate the various 
tones better, give superior definition, and have a 
power of greater penetration into all deep glazings, 
obscure parts, and difficult colours of the original ^f* po^« •>» 

* .... dennitioMi 

than the single lens; which is inefficient for 
searching into the difficult tones of the original. 
A long^focuaed portrait lens is a good instrument; 
it has the advantages of giving a larger size, has 
a flatter field, and — on one line of focus, which is 
shallow, — its definition is very superior. These iuperior to 

i. . 11. 1 i , liiigle. 

qualities enable it to be used at a larger aperture 
than a short-focused lens of the same diameter, 
and render it well adapted for this purpose. With 
a five-inch diameter of lens and one inch aperture, Diameter of 
twenty by fourteen inch sizemaybe readily obtained. ***"*'*"• 

Mr. Dallmeyer is, however, on the point of 
bringing out a new lens, which, in the writer's 
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opinion, irill be the moat perfect instrament for 
this purpose of any yet produced. It is " apla- 
natic," gives straight marginal lines, commands 
considerable power of light, and will doubtless 
prove a great assistance to this very difficult 
manipulation. The writer has had one recently 
constructed for him, and is highly satisfied with 
its performance. See fig. 32, page 55. 

The light just out of ntaahine must be very good 
in order that the most obscure parts of the 
subject may be perfectly illuminated. Pictures 
are better copied in the open air, sheltered from 
the wind, and firmly attached, to prevent vibration. 

The greatest care must be taken to prevent the 
Fig. 70. 




direct vertical action of light by projecting a 
blind above the picture, for one foot or so, other^ 
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wise the inequalities before mentioned vfiVL be coyriitQ. 
very apparent. Reflexiona from the ^ound and theh nature. 
surrounding objects must be shut out^ for which 
purpose an excellent plan is, that from the lens 
to the picture, both underneath and at the sides, 
black unglazed calico, cloth, or cotton velvet, 
should be extended over cords, so as entirely to 
mask all other surfaces. 

The time of exposure given should be consider* 
able, therefore extra precautions will be required 
against fogging. Large sized pictures present the Large pic- 
greatest facilities, the extent of their surfaces ^"' 
radiating more light to the lens, and the reduction 
which takes place giving better qualities of defini- 
tion : but from recent hichly finished works oi small smaii dimen- 
dimemton, very exquisite copies have been ex- 
hibited — by Bingham from Meisonnier — which 
prove the capabilities of photography in this 
direction. The collodion employed should be in 
medium condition; not so sensitive as that required 
for photography from the life, which under the Qaaiity of 
lengthened exposure would be sure to fog, nor 
in the highly coloured state which is better for 
copying prints; asit would then neglect the difficult 
and obscure radiations. For those who copy 
pictures professionally a lens specially constructed 
of the quality before mentioned is very desirable. 

Prints and drawings in chalks are amongst the chaik draw. 
easiest class of subjects to copy photographically ; prfnu"^ 
unless the texture or colour of the paper should 
offer impediments, there are not many points to 
consider. 

The print or drawing must be placed exactly 
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coPTiKo. square with the lens, that the copy may be free 
Rcquiflitc ar- from distortion. The collodion to be employed is 

rangementi. . 

such as would be of a bad quality for portraiture, 
and for this particular purpose has the advantage 
of preserving the chalk granulations and thin lines 
in etchings, &c., bare glasSy and giving a vigorous 
deposit on the blank portions ; a highly coloured 
long iodized collodion will answer best, the single, 
doublet or triplet — according to the dimension 
required — stopped down to the smallest aperture 
that will give a picture will be the conditions 
requisite, as extreme definition is indispensable, 
and if the original is on white paper half an inch 
to a four and a half inch lens will, in good light, 
give a fine result. The point to aim at is that 
the lines and markings shall be as clear as possible, 
black lines must be bare glass; the treatment given 
in page 120, line 14 et sequitur, gives excellent 
results if skilfully managed, in developing this 
class of subjects. 

Quite recently artistic circles have been equally 
surprised and delighted with the application to 
this class of subjects of Swan's carbon print- 
ing process, whereby not only is the entire per- 
manence of the transcript guaranteed, but the 
additional advantage is gained of seeing many 
chalk and other drawings by Raffaelle, Michael 
Angelo, Leonardo, &c., reproduced in the colour 
of the original. 

The grandest application of photography to 
these "reproductions,^^ whether we look at it 
from the point of view of the inestimable merit 
and value of the originals, or the scale on which 
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the procrM wnn Hucncnwfnily acoomplinliccli wan Cnmna 
tlio conyinir of tlio Cahtoonn of JlaHiuillo. Of Ktuiiiitinii 
grout extent of MurfaeO; dniwn on paper in chalk, 
and very Nliglitly tinte^d, tlie difllcultieN, in thifi 
direction, were not nearly no great an copying 
Nmall NnrfaeeN wliioh radiate a weak action to 
tholenN; but the %m*M of the negativcN wcro no 
large that the mere rnanipulatioriN oppoNcd con- 
siderable difllculticN to a NucecNNful result. 

To tlie refined taNte and perfect judgmenti in rti^iAU 
matters of art, of the lato Prince (JonNort, the coliMrt. 
poNNCNNorN, in all countricN, of trauNcripts from 
thoNc chi^ffi'U'wuvrH are indebted for their gratifi- 
cation. 

It was entirely through the intervention of I lis 
iloyal llightu^NN that the permiNNion, long with- 
held, to move thcNC unique works from the interior 
of Hampton (/ourt J'alaee into the necesNary 
external light waN granted. The appropriate 
scafl'olditig was coriNtrueted in the court-yard, from 
the desigtiN of the late (Captain Fowke, and the 
copies were taken by the late Mr. Thurston 
Thompson. The instrument UNcd was a largo ihUt tut 
single lens of French manufa(!ture, the glass 
plates, thirty-six inches square, were supported 
in their centre, and worked on a post with a small 
globe on its top, and coated with collodion in the 
usual manner. In developing, two assistants 
aided in pouring the solution over the film, where- 
by stains were avoided; the fixing was d(me in a 
flat bath on which the plate was laid^ and the und mmiipii. 
bath was then tilted, the solution thus spreading ^^^' 
over the whole surface. The camera — now at 
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South Kensington— 18 thirty -nine inches square, 
and twelve feet long, and was worked on a small 

detailed. tramway. The writer is indebted for these par- 
ticulars of a most interesting photographic mani- 
pulation to the authorities of the Department of 
Science and Art. 

Mr. Caldesi profited by the opportunity to 
make equally fine copies, but the promised de- 
scription of that gentleman's manipulation has 
not arrived in time before this volume went to 
press. It is presumed to have been very similar, 
as he told the writer that the producing instru- 
ment was also a single lens, but of Boss's make. 

Mezzotints. Copics from mczzotiuts require such a quality 
of collodion as would be used for portraiture, 
their flat and tender half tones requiring more 

watCT colour discrimination than other engravings. Water 
colour drawings are not easy to copy, the colours 
often interfering, as blue skies, yellow and red 
dresses, &c., and if executed on very coarse paper 
the grain shows disagreeably, but they are infinitely 
more susceptible of a successful result than oil 
pictures. 

In a;ll cases where textures of surface tell too 
prominently in copying either pictures, drawings 
or engravings, lighting the original with a power- 
ful diffused light out of full sunshine is the proper 
method; by this means, the irregularities being 
illuminated from all sides, their prominence is 
neutralised; whereas, if placed in full sunshine, 
a '^ catching-light '' on the top of each protube- 
rance, and a ^' cast-shadow '' beneath it emphasize 
it to the uttermost. 



Method of 
lighting. 
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As large white surfaces occur in these subjects, FAc.»miLw 
the film must be laid very flatly, free from wavi- 
ness^ reticulations and all blemishes, which would 
show more on a blank white portion than in a 
subject. Should the amateur, desiring to make a 
copy from an engraving, not be in possession of Lenses ana 
large sizes of double lenses, it will be better to ^ '"**' 
place the print in direct sunshine, and use the 
smallest diaphragm possible with the respective 
size of single lens ; very good copies may be taken 
thus, but they will not equal those by long foaia 
double lenses, or the triplet, doublet, and rapid 
rectilinear. For these subjects pyrogallic de- 
veloper is better than iron, as it more immediately 
gives a powerful deposit, whereas " intensifying ** 
the latter to any extent, fogs over what should be 
clear glass, to give the requisite brilliancy. i 

Fac-similes of Manuscripts, Early Printed 
Books, &c. — Some of the above offer considerable 
difficulties to photographic representation, the DimcuiUei. 
most intractable being those on vellum, the 
surface of which offers fewer facilities to the 
reflexion of light than paper, as is perfectly 
shown by the examination of both under the 
microscope. 

The yellow tinge, given by age and discolora- 
tion, of very early examples, are the great hin- 
drances to successful representation, but much 
may be accomplished by the skilful use of the Mode or 
double lens stopped down, lengthened exposures *'**^"*®"*' 
and abundant illumination. 

This is a very valuable application of the art, as 
by its means amateurs may from distant libraries 

16 
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produce facsimiles of unique manuscripts^ auto- 

Viiiu«bieap- S^^P^*^^ ^^^ portions of rare books. 

The treatment to be adopted and instmments 
used are precisely similar to those recommended 
in copying prints and drawings. If from dis- 
coloration the subject proves intractable^ a 
more sensitive sample of collodion must be tried; 
the action once established on the film can be 
controlled by washing off the developer with 
water, fixing and redeveloping ; the development 
the same, see ante p. 120, line 14 et seq. 

Stereoscopic Pictures. — ^The appearance of 
actual relief imparted to the photographic image 
by simultaneously viewing two pictures taken 
from different points of sight, is so familiar, that 
we will pass at once to the description of the 
modes of treatment varying with different re- 
quirements; presuming that every one must 
be sufficiently acquainted with the finished re- 
sults, and the manner in which the pictures are 
inspected. 

The vexed question of this manipulation is the 
exact distance which should separate the two 
lenses in taking the picture, and a vast amount 
of discussion has taken place on this point. Now 
the real fact is, that like many other matters 
connected with Photography, there is a Kmit at 
which scientific theorem must give place to artistic 
judgment and practice, if the result is to be a 
picture on the qualities of which, as satisfying 
Practical the Cultivated eye, the propriety or otherwise of 
"* the whole arrangement depends; and if that is 

disagreeable or inefficient, all the abstract disqni- 
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sitions possible on this or the other anele will stemo- 

, SCOPICS. 

not make it pleasing or correct. For onr^^ . . 
guidance in the mean time, there is one very 
simple general rule, which is, that the nearer the 
lenses are placed to the objects to be taken, the 
less distance they should be separated from each short dis- 
other j that is to say, at ten feet from the subject 
three inches apart would be ample to give a 
natural and at the same time striking relief. The 
consequences of giving more, say six or eight 
inches, would be — first, that it would only be 
after a considerable interval, and with pain to the 
eyes of the beholder, that the two pictures would 
combine at all; and, secondly, when they had 
combined, all the projecting portions of the sub- Exi«gerated 
ject would be in the most exaggerated relief; the "** 
nose of the sitter of portentious length ; if sitting, 
his femur of Brobdignagian proportion; the 
arm of the chair some ten feet long, for the 
accommodation of an equally preposterous human 
limb, &c. Now this is an error which operators 
have often committed, probably to astonish the 
ignorant by an appearance of extravagant relief. 

The fact is, that according to the class of Angle yarfes 
objects to be treated, the mode of representing 
them must be varied; for if such an angle as three 
inches were applied to a view in nature, the 
extreme distance being mountains, some ten miles 
or more from the cameras, the picture would be 
fiat, owing to the inmffident angle given. For 
such subjects fifty feet apart is not too much, 
provided always that the foreground objects are 
not near the lenses, as then they would of course 
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stbrro. suffer much distortion. Such would be the two 
extremes — one the nearest approach to an object, 
the other the furthest removed. All intermediate^ 
distances must be managed accordingly, remem- 
bering only that in treating a subject a certain 

with subject, balance of distance from the camera should be 
sought for in the picture, which will make the 
action of the lenses as homogeneous on the near 
as on the more distant objects^ and that when, as 
in views in cities, &c., the photographer, from the 
restricted nature of the locality, cannot retire his 
cameras as far from the foreground objects as he 
would wish, it is much safer to give too little 

and locality, than too much angle ; since in the one case there 
will only result a certain flatness in the extremely 
distant objects, those of the middle distance and' 
foreground being well represented ; whereas, if in 
such subjects too much angle is given, the distor- 
tion of the foreground will be so great as entirely 
to interfere with the success of the picture. 

Various ma- Thcrc are several ways of taking stereoscopic 

mpuiatious. pjcturcs, cach of which offers certain advantages, 
and some are more particularly adapted to the 
objects proposed to be represented. 

First, then, for pictures from the life, or of an 
instantaneous nature: these will require two 

simuUaneous Icuscs, which must be simultaneously exposed and 

pictures. covered, in order that expressions and effects may 
be identical in both pictures. They should be 
mounted in one camera, in which case the degree 
of angle is limited, but the advantage is obtained 

One camera, of Operating ou onc fflass plate, and thus securing 
precisely the same development, &c., in both 
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pictures, and affording greater facility of manipn- ste 
lation to the amateur. Or they may be mounted — 
Fig. 71. 




in two small cameras, the difference being that, Twooanntn 
for distant objects, the angle may be increased 
at which the picture is taken, but separate plates 
are required. 

When expensive arrangements and troublesome EisiKmit 
compositions of several figures are undertaken, it 
becomes very desirable that the operator should, 
at one exposure, 

.. Rr. 72. 

secure more than 

a pair of nega- 
tives ; in which 
case, instead of 
two lenses, four 

each of two 

larger cameras, 

the distance from 

centre to centre ' 

of the lenses, 

vertically and 

horizontally, being three inches and a half; thus 




once. 
PrecaatioDS. 
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stmeo- at each time of arranging the group f(mr pairs of 
four pain at ^^cgatives will be obtained. It is better to allow 
a margin for thickened fringes^ stains^ &c.^ and 
take them on glasses eight inches square; the 
additional security amply repays the extra ex- 
pense. 

With the first mode, two lenses in one camera, 

^^cnt in one glass plate and bath suffices. When the small 

plates are used in different cameras they may be 

also excited in one bath by using a glass dipper of 

four inches in breadth, which will take both side 

by side. But in this case the operator must, 

particularly in hot weather, be rapid, or the first 

covered glass, having to wait for the other, 

becomes insensitive. The writer prefers two 

2Wo baths baths, and if the plate first dipped is the first put 

pr era e. .^^ .^^ ^^.^^ ^j^^ ^^^ bccomcs about the same for 

both. 

No lens equals the double combination for the 
Necewary extreme and delicate definition which is proper 

instruments. , * *^ 

for this class of subjects — which are required to 
look well in the instrument ^ and therefore in the 
hand may, if properly executed, for the purpose 
intended, look both over-elaborated and over- 
exposed. Double port^rait lenses of three inch 
diameter, six inch focus for large heads down to 
one and three quarter inch for groups, instanta- 
neous pictures, &c. Wide angle and ordinary 
doublets according to the exigencies of the locality 
-^for interiors of all sorts. The ordinary single 
lens for landscapes and views. 
Larger heada. When, instead of groups of figures, heads of 
some size (about an inch) are intended, it is more 
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desirable to employ two three inch lenses than to siiubj- 

force the one and half stereoscopic ones by 

approaching too near the sitter vith them, which 
is sure to give distortion and weak qualities. 

Subjects treated by more lengthened exposures Lengthnita 
can be manipulated in a variety of ways, one lens "P"""- 
and camera — with a sliding back — will give a pair 
of negatives side by side at any angle which.>the 
operator considers judicious. If a near one, &om 
still life, &c., Latimer Clark's arrangement of 
sliding laths is excellent, but at considerable 
angles this is useless. Have two hoards, each 
with " dowels," corresponding to holes, in the 
bottom of the camera, screw each board firmly on 
two camera stands — which are necessary — focus the "" esmer*, 
subject correctly from both ; having taken the 
picture from one, cover the lens, shift the back, 
place the camera on the other board, and take the 
other picture. The 
writer has eveu 
used this from the 
life ; three to five 
seconds will put the 
camera again to 
work at the second 
picture. A better 
arrangement with 
such subjects is 
that the camera 
should have two 

lenses, one over the other, the advantage being 
that a square plate of two pairs is obtained on FonmUecte 
the same glass. As has been said, the operator " 
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can, if quick in his movements, apply this to the 
life, but for those subjects the simultaneous action 
is decidedly preferable. The ground glass should 
be centred with diagonal pencil lines opposite 
each lens, and when focusing observe that the 
subject occupies the same position in each com- 
partment. 

The compositions of groups must necessarily be 
of an upright shape to meet the requirements 
of the stereoscopic form of picture; the artist 
should endeavour to arrange the subject so as to 
take the greatest advantage possible of varying 
planes of distance^ which will increase the illusion 
in the picture; consequently it is desirable to 
diminish aperture as much as can judiciously be 
accomplished according to light, &c., in order 
that the greatest possible perfection of focus may 
be obtained pn the diflferent objects; moreover, 
the image itself is more rotund and stereoscopic 
taken at small than at larger apertures, (See 
page 26.) 
Manipulation The manipulation with two plates requires 
some little practice, in order that both may be 
treated identically y and with the requisite celerity ; 
the mode of proceeding is as follows. 

Both the glasses should be perfectly ready ; lay 
the film on the first, put it in the bath and cover 
it ; proceed the same with the second ; after the 
proper delay, taking the first from the bath, drain 
it, and put it in the slide, stand it vertically ; 
treat the second in the same manner, and at once 
expose both. ^^Caps^' must on no account be 
attempted with so many lenses, or even with 
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more than one; a double black cloth, carefully lyTniiioTis. 
managed — to prevent the access of diiffused light 
— answers very well. 

Returning to the operating room, manipulate 
the film first excited, before the other ; develope Mode of 
smartly as the size is small, and time is valuable, ®^*^p"^^* 
wash the plate well, and put it down. Proceed 
with the second, and endeavour to make both of 
an equal strength ; should the second be slightly 
insensitive it must be carefully and judiciously in- 
tensified up to the exact density of the first. For 
this class of subjects, requiring, as has been said, 
the highest and most delicate finish, no treat- 
ment can at all compete with the development by 
iron; the subject must be extremely well worked 
into, no patches of bare glass, to which end both 
the exposure and development must be directed. 

Interiors or Edifices, &c. — The most neces- 
sary conditions to success in these subjects are the NeccsBary 

1.. /••Ti • 1* y • t It "I conditions. 

quality of illumination which they possess ; and 
the power, by their dimensions, of sufficiently 
withdrawing the camera to prevent distortion in 
the nearer portion of the picture. 

It is by no means absolutely necessary that the 
subjects should be lighted from the top, although Top and side 
when that condition is found in picture and sculp- 
ture galleries, &c., it is more advantageous ; win- 
dows, of some size, in the sides of apartments, 
churches, galleries, halls, &c., perfectly suffice. 
One desirable condition is space to retire the 
camera. In cathedrals, with stained glass win- cathedrals. 
dows, or a very dark local colour in the stone, 
success will be doubtful ; the operator will find the 
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iwTKKioBs. greatest possible difference in the action in those 
parts of the building opposite the direct influence 
of the sun and those in a contrary extreme. 

Lcnacspro- Doublc Icuscs BTc alouc to be uscd for such 

per. 

subjects j when the size of the building and con- 
ditions of light permit, pictures with excellent 
BimenBion of qualities cau be obtained up to twelve inches 
square. The writer photographed the sculpture 
galleries in the British Museum — some side- 
lighted — on twelve by ten inch plates, in two and 
a half to three minutes, with a four and a half double 
Boss. In Westminster Abbey, the light being un- 
favorable, it was more difficult to obtain good re- 
Data for suits ; ten to thirty minutes' exposure was required 
expoanre. ^^ gome objccts in uorth aspects, whilst with those 
facing the south one minute or so sufficed. 

A new power has, however, quite recently been 
placed in the hands of the photographer by which 
he is enabled to include a very much larger amount 
of the lateral portions of a small apartment than 
Recent in- was formerly possible. Ross's wide-angle doublet 
struments. ^^^ Dallmcycr^s wide-angle rectilinear have made 
the delineation easy of rooms, which before their 
introduction could not have been attempted. 
Next to them the 3^ double Voigtlander, six inch 
focus — back of lens to film — or seven to near 
objects, with one and a half aperture, is the next 
best instrument to employ. With it, before the 
invention of the above lenses, the writer accom- 
plished the interiors at Windsor Castle and Os- 
borne ; at the latter some of the smaller apartments 
Restricted offered Considerable difficulties; in one or two 

localities. , ■, . • i i t i • i 

the camera was retired through an open wmdow 
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reaching to the ground, and thus additional iwTBBioas. 
space gained and corresponding amount of lateral 
subject included. These technical difficulties 
have now all disappeared before the powers of the 
wide-angle lenses, of delineating such localities. 
Local colour does not oppose so much difficulty as Difficult 
deficiency of illumination ; the. interior of St. colour," 
Mark's, at Venice, is as unpromising a subject to 
attack as can possibly be conceived. The effect 
of age on the marble, originally white, of its walls 
has been to convert them to a deep chocolate 
brown colour, whilst the yellow tones of the gold 
grounded mosaics of the domes seem to defy the 
camera — and so they most effectually would, but it 
happens that just behind the bronze Corinthian '^eu ughted. 
horses over the main entry there is a very large 
semicircular window without muUions, the glass 
supported on a thin iron frame-work— thus afford- 
ing free passage to light — and this window facing 
the west, the whole power of the Italian sun pours 
through it in the afternoon of the long summer 
days, and thus Ponti, of Venice, has produced 
very admirable pictures, 13 x 10 inches, in which 
the Rembrandt-like gloom and rich depth of 
chiar-oscuro of that most interesting basilica 
have been better rendered by the camera than 
they ever have been by any artist whatever. The 
corridors at Windsor Castle, apparently much 
easier, may be cited as a instance of difficulty Deficient uiu. 
caused by defective illumination. The writer had 
the greatest trouble to obtain pictures of them 
6x5 inches, and only the perfection of the lens 
employed — Voigtlander^s six inch focus, and a very 
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iwTKEToms. long exposure — four hours, the corridors locked 
withdiffl- ^P ^^*^ ^^^ cameras left in them, grinding away 
^^- with Dr. Hill Norris's plates, enabled him to 

obtain a satisfactory result. The most distin- 
guished of French stereoscopists gave these very 
subjects, even at the smaller size, up in despair. 

Interiors of the halls of the Vatican have been 
well executed by the Eoman photographers, at 
Lw^dimen- ^-j^q j^rge size of 17x 13 inches; but though in- 
teriors the subjects were comparatively easy; con- 
sisting of well, although side, lighted galleries, 
with white marble pavements, columns, &c., filled 
with sculpture ; still they may be cited — especially 
considering the size — as very successful results. 
The writer has them before him but is not aware 
of the size of the instrument used ; the work is 
evidently that of a single lens. The process em- 
and process, ployed, at the date of their production, was albu- 
men, dry process — no other being then used in 
Eome for such subjects. 

So many photographers have successfully exe- 
cuted interiors that it appears almost invidious to 
cite individuals. Excellent examples for com- 
parison in the folio may be obtained of large, 
and therefore difficult — sizes, by Bedford, Cundall, 
Disderi, Jabez Hughes, Prout, the Eoman and 
Venetian photographers. 
Lenses and The coUodiou and the bath should be as for por- 

coUodion. , _ „ . . n t 

traiture, the lenses to use tor mteriors must depend 
much on the nature of the illumination ; where 
that is good, doublets — both wide and ordinary 
angle-rectilinears — may be brought into play ; 
with obscure interiors, only the small sizes of 
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them, as their diaphragm is small. If spaqe permits astrono^ 
the rapid rectilinear is a most valuable instrument, ' 

which can even be worked at full aperture, or very New lens. 
near it. The angle included is less, however, than 
the former. Double portrait lenses give ex- 
cellent results for portions of ordinary apartments. 
Parts of rooms with groups in their ordinary 
amusements or occupations of reading, music, 
&c., have been taken from the sizes of 12x10 
inches down to stereoscopic size — three and a half 
diameter, ten inch focus lens for the largest; 
three and a half, six inch focus ; two and three vaiious data; 
quarters, four and a half inch focus; one and a 
half, three and a half inch focus; with corre- 
sponding facilities of all kinds to the smaller 
dimensions. 
Astronomical Photography. — A great deal its.charac- 

tenstics, 

of special study and treatment, and the use of, 
or access to, a large and very perfect astronomical 
telescope, fitted with the necessary clockwork to 
follow their movements, is required when photo- 
graphic representations of the moon, planets, 
double stars, &c., are intended, and a successful 
result will only be secured by the most patient 
and untiring perseverance through discouraging 
failures. 

The difficulties of solar representation lie in a 
totally different direction : here no clockwork is 
needed for long exposures ; the overpowering in- 
tensity of the light is such, that ^^ solarization '^ "»* difacui- 
takes place, except when a special contrivance is 
used to procure the most instantaneotis exposures; 
for example, by the quick passage of a mere 



238 SUBJECTS ; 

AsTitowo- crevice of aperture across the plane of the princi- 
pal focus of the object-glass or mirror. 

dJdiStn. The perfection of the astronomical telescope 

strument. govcms, in a great measure^ the result* — ^for as 
it would be totally impossible^ by any perfection 
of manipulation^ for the most skilful operator to 
produce an interesting representation from origi- 
nals inadequately or faultily magnified, so a very 
indifi^erent photographer might show pictures 
revealing wondrous facts, if the producing instru- 
ment were of the calibre of Lord Bosses large 
reflector. 

JSiiS'4i2!' The late Professor Bond, of Cambridge, in 
conjunction with Messrs. Whipple and Black, of 
Boston, U.S., were the first to fix, by means of 
photography, the image of any celestial body, 
namely of the moon, by placing a daguerreotype 
plate within the focus of the great refractor of 
the Havard Observatory, of fifteen inches aper- 
ture, obtaining thereby a picture of our satellite. 
This was about 1850' In 1853, Dr. Wairen de 
la Bue took successful lunar photographs on 
collodion, in ten to thirty seconds, by means of 

andghoto- an cquatorially mounted reflecting telescope, 
thirteen inches aperture, ten feet focal length; 

* "Atmospherical disturbances interfere greatly with the 
sharpness of the photograph, and it is only on very rare 
occasions that the most photographs are obtained, and then 
fall very short of the beauty of the image seen by the eye. 
The reason is simply this, that the eye can see minute objects 
even while they are moving, but in the photograph the move- 
ment produces a more or less blurred image. It is seldom that 
any object is seen absolutely undisturbed in the telescope.*' — 
W. de la R. 
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he was the first to use the then recently discovered ^mical°" 
collodion process for this end. OncoUodion. 

For all purposes of celestial photography, 
whether a representation of planets, or fixed 
stars, or of the photosphere of the sun are desired, 
the most sensitive state of chemicals is that found 
in practice to be desirable, the bath, thirty grains JJ^ chemi. 
solution of recrystallised and fused nitrate of 
BHveTjjtist neutral, collodion of a very structureless 
sample — this is most necessary — carefully de- 
canted, and besides removing fragments from the 
neck of the pourer, allow a few drops to fall to 
waste on the floor. Bromo-iodised with iron 
development, not too much ^^intensifying," as 
tending to obliterate delicate and valuable details. 
Cadmium collodion, for this purpose, though very 
sensitive, is apt to give a thick film, being subject jidcoUo- 
to crapey and other marks, having, however, one 
great advantage; which is that however long 
iodised — within moderate limits — say twelve 
months, or even more, it is always ready at the 
shortest notice ; whereas the other loses sensitive- 
ness by keeping, requires constant attention, and 
may not be in first-rate condition at the moment 
when most wanted. 

Reflecting telescopes appear to give better Aitronomicai 
photographic images than refractors, as they more ^*** 
completely converge all the rays to the same point. 

In ordinary photographic operating from the 
celestial bodies nothing more is requisite than 
the most extreme precautions, of all kinds, which 
would be necessary to produce a clean negative 
from terrestrial objects; in exceptional cases, 
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AsTBONo- however, such as the supreme moments of totality^ 

mcA.L. ^ ^ * ^ ^ ^ 

of a solar eclipse^ when its short duration^ and 
suggMtioDs. the excitement which is sure to be present in ail 
those engaged, one point is very desirable to 
attend to, namely, that a portion of the assistants 
should be exclusively occupied in laying the films 
and exciting them; whilst, apart from them, the 
other, or others, do nothing but develope them. 
Thus avoiding the certain loss of time, and equal 
certainty of one operation deteriorating the re- 
sults of the other. 
o/*Sf*^^* Stars are on the films minute points, mere 
specks. Without a proper driving clockwork, an 
irregular streak appears, the path of the star across 
the field. If the appropriate apparatus is applied, 
a congerie of points shows on the negative, ac- 
cording as the atmosphere has produced more or 
less "flickering.'' 
Actinism of Of the Planets, Jupitcr seems to have the 

the plaoets. ■*• , 

greatest actinic power, being within t^o ^ that of 
the moon. Saturn required twjelve times longer 
exposure than Jupiter. In some of the largest 
telescopes hitherto used his diameter is only ^ 
of an inch in diameter. 

Of Nebuljs no photographic image has been 
yet obtained. 

The Moon is the one of all the celestial 
bodies the representation of which is the most 
interesting and the most complete. Dr. Warren 
de la Rue has taken a variety of images 
of our satellite, some of which have borne en- 
photographs largcmeut up to the diameter of thirty-eight 

of the moon. . « -^7- n > 1 -l /• xi. • 

inches. Very perfect stereographs of the varymg^ 
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lunar appearances must be in the possession of asteono- 

many photographers — their clear definition leaves 

nothing to be desired. Photographic images of J^g*^^^^"" 

the full moon have been obtained instantaneously ; 

the usual exposure is four to five seconds ; more 

as a crescent requires ten to fifteen seconds to 

delineate the portions visible towards dark limb. 

If taken with the late Lord Ross's reflector, six 

feet in diameter, the size of the representation 

would be six inches. Those hitherto taken by 

Dr.*' de la Rue are 1-^^ inch in diameter. It is and dimen- 

■,.-,1 •/>i/»i> I sions. 

not desirable to magnify the focal image, but to 
take enlarged positives on glass. Padre Secchi, 
of the Osservatorio, Rome, has been very suc- 
cessful in such enlargements, some of which he 
kindly presented to the writer. Under the mi- 
croscope, photographic images of the moon gave 
surprising results — the terraces in the internal 
walls of that wonderful volcano, Copernicus, his 
double central cone, the bottom of the crater, all 
appear, rendered with infinitesimal detail. 

The appearances presented by the photosphere Photo-ueUo- 
of THE SUN are daily registered at the Observa- *^ 
tory, Kew. The photo-heliograph is 3— j inches 
in clear aperture, and fifty inches focal length ; 
the full aperture is seldom used ; it is generally 
diminished to about two inches diaphragm, placed 
in front of the object glass. The telescope 
clamped in right ascension is placed a little in 
advance of the sun ; on his reaching a central 
position in the field, defined by wires, a retaining 
thread is severed by burning it with a match, a modeofope- 
shutter having a small slit in it flashes across the *'*^'"^' 

16 
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AsTBo.^o- filni^ and permits sufficient light to obtain the 
'" image to pass through it. 

Bure***** ^y ^^^^ exposure the feculse first disappear^ 
then the penumbrse round the spots^ lastly^ the 
spots themselves. 

Solar cdipec, At the total cclipsc of the sun in 1860, it being 
most visible in Spain, various countries sent 
observers there. A large staflF, under the direc- 
tion of the Astronomer Royal and Dr. Warren de 
la Rue, &c., proceeded to that country; those 
whose intentions were to obtain photographic 
representations of the appearances of totality, 
stationed themselves near Miranda del Ebro; they 
were enabled to secure two negatives of the 
totality, showing the red flames and part of the 
corona round the dark edge of the moon, which 

JFtoSuityf ®^^* ^^ *^® ®^^^ photosphere from view, leaving 
the prominences and corona only visible. The 
moon^s image occupied a space of four inches in 
diameter in the photo-heliograph. A very elabo- 
rate discussion of the results of these photographic 
observations is published in the ^Phil. Trans.,^ 
1862, pp. 333 — 416, the memoirs being the 
Bakerian lecture delivered by Dr. de la Rue on 
April 2nd. It is therein distinctly proved that 
the red prominences belong to the sun. 

Approaching A CTand total cclipse of the sun will occur in 

grand eclipse, « ^ 

August of the present year, of nearly the greatest 
possible duration. On the East Coast of the 
Indian Peninsula, the duration will be about 5^ 
minutes. Two fully equipped expeditions have 
started from England, one organised by the Royal 
Society, the other by the Royal Astronomical 
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Society. The first under the direction of a son photo-mi- 

CSOQKAPHT. 

of Sir John Herschel, the second under Major 
Tennant, who is provided with a nine-inch re- ^repaSSoM! 
Sector equatorially mounted for photographing 
the luminous prominences. 

In undertaking this scientific speciality the 
photographer must make up his mind to surmount 
many obstacles by continuous perseverance, there 
being no hope of a successful result ^^ if he only 
dabbles in celestial photography in a desultory 
manner.^^ At the same time nothing can better Summary. 
repay the watchful nights spent over the subject, 
and the frequent discouragements from failures, 
than the interesting pictures which have been 
shown; the results of resolutely grappling with 
and overcoming opposing difficulties. 

Photo - micrography. — Photography, applied ^p^?^"°" 
to the microscope for producing enlargement of 
microscopic objects, early engaged the attention 
of scientific persons both in this country and 
abroad, and eventually led to the term Photo- 
micrography, as designating this particular branch. 
Of late years an attempt has been made to 
popularise through the use of the oxyhydrogen 
lantern in an educational and scientific point 
of view, and with considerable success, the 
results obtained by the combined employment 
of the microscope and photography. Neverthe- 
less in this country it has not gained the favour 
it deserves ; whilst its importance has been fully 
recognised in America, the apparatus forming in America. 
part of the laboratory arrangements of the Army 
Medical Museum, Washington; a description of 
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Photo-mt- which is to be found in the second part of the cata- 
logue of the Microscopical Section of the United 
States Army Medical Museum, published 1867. 

opl^n? Many of the beautiful productions obtained 
there by Lieut.-Col. J. J. Woodward, M.D., and 
Brevet-Major Edward Curtis, M.D., have, through 
the kindness of the former, been exhibited in this 
country by the favour of Dr. Maddox. They 
elicited universal admiration, and showed many 
advantages to be gained by its careful adaptation. 
It is feared the value of this application will 
scarcely be fully appreciated amongst us, until 
some plan be found by which its beautiful results 
can be easily applied to illustrate scientific 
literature, more or less after the manner of 

2*£riwBd oi'dinary printing; the expense and trouble 
attending the illustration of scientific works by 
the usual means of silver printing being serious 
obstacles. Yet the more this branch of photo- 
graphy is made known, the greater will be the 
chance of its taking a permanent position ; there- 
fore, as there are several points of importance 
connected with its manipulation, we purpose 
devoting a few pages to its consideration. The 
subject in all its detail has been so fully treated 
in the fourth edition of Dr. Beales^ " How to 
Work with the Microscope," published this year, 
that we shall here only consider it in its practical 
application. 

^Mtments '^^^ apparatus, for convenience, may be divided 
into two kinds : — One, where the microscope is 
simply adapted to a camera having a considerable 
range, in place of the ordinary camera combina- 
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tion: the camera and microscope being steadily photo-mi- 

fixed on a firm table or special stand, and arranged 

so that the sun^s rays, at an open window, may described. 

fall on the mirror at a convenient angle. The 

other, where the microscope or special apparatus 

is arranged on a firm support placed in a dark 

chamber, with means for admitting the sun^s rays 

to the apparatus, and also performing in yellow 

light the necessary manipulations connected with 

the process. We shall describe both of these as 

applied by Dr. Maddox. 

Select a stout baseboard clamped at each^J^lf/ 
end, of any desirable length, from four feet to five 
feet and a half, and of a width corresponding to 
the width of the camera to be employed ; attach 
at the sides of the baseboard two wooden guides, 
so as to allow the draw part of the camera to 
slide smoothly between them ; pierce one or both 
of the guides with holes at every half inch, and make 
a corresponding hole in the sides of the base of 
the draw chamber for the insertion of a metal pin, 
by which it can be fixed at the desired range. 
Draw a central line along the base board its entire 
length, at one end fix the microscope arranged 
horizontally, so that its centre may be over the 
central line, and the centre of the body central 
with the aperture in the camera ; remove the eye 
piece of the microscope and line the body, its full 
length, with a smooth tube of cotton velvet. 
After removing the camera combination close the combined, 
aperture in the camera with a piece of wood 
turned to fit the brass ring, and pierced with a 
central hole lined with velvet or leather, to admit 
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Photo-mi- the bodv of the microscope, 80 that it can slide 

CKOOKAPHT. * , 

through the opening by means of the rack and 
Body of the pinion or coarse adjustment. The body of the 
tube should project into the camera a short 
distance when racked down to its lowest range. 
Let the front part of the camera be fixed to the 
base board by a screw and nut, or in any other 
suitable manner. The chances are the ordinary 
bellows camera may not have a range sufficient to 
meet the full length of the baseboard, therefore 
some plan should be adopted to elongate this 
chamber, and at the same time allow the camera 
to be closed up to within at least a foot of the 
^ to the end of the body of the microscope, for the con- 
venience of arranging and examining the object. 
Suspend a slight rod beneath the base board 
parallel with the central line, and fix to its front 
end a ground wheel equal to the diameter of the 
milled head of the fine adjustment, and connect 
the two by an endless band of silk or cotton. 
This rod should slide easily backwards and forwards 
in its supports. It may, if preferred, be placed at 
the side of the base board ; by it focusing can be 
readily effected at all ranges. The greyed glass of 
the focusing screen should have a very finely 
ground surface; if possible, place at a short 
distance in front of it, a blackened card diaphragm 
Diaphragms having an aperture that will define the boundary 
of the field, to correspond with the size of the 
plate to be used, and at the same time cut off all 
extraneous rays. These diaphragms can be easily 
made by having the card half an inch larger every 
way than the interior of the camera, cutting off an 
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anffular piece at the corners and foldinff down the photo-mi- 
card at each edge to a right angle to fit the camera, to cut off ex- 
so that when placed in the interior the folded sides \^^^^ 
may spring against the walls of the camera, or 
they can be attached to a proper frame or carrier. 
Let the microscope be firmly clamped in its exact 
position, place a collar of velvet or cloth on the 
body to slide again on the front face of the 
camera, when arranged for work. The base 
board may be supported on three double- widely- 
centred-triangle legs, and in this way can be 
easily carried to any window and stand ready for 
use with little delay. To meet the necessity of a 
short-bodied camera a stiflF card board or metal 
velvet-lined tube can be fixed over the ordinary 
camera mount, the lens being first removed, and 
closed at the other end with a cap pierced for the 
insertion of the body of the microscope. I^Jriowtin/*" 
whatever way arranged freedom from all vibration 
is necessary. This plan will suit almost any form 
of microscope that can be placed horizontally. 
Mr. Highley had a very efficient method by 
attaching to the camera front a separate stage, 
mirror and objective with adjustment ; also more 
recently, a very perfect arrangement figured in 
Mr. Hogg's treatise on the microscope, sixth 
edition, published 1867. 

If it be proposed to employ the dark chamber ^^^ ■■ 
as a camera, select any room which faces the 
sun's apparent path for the greatest portion of the 
day, close up every part of the window, if large, 
by a shutter at top and bottom, made absolutely 
light tight. In the centre of the shutter on a line 



248 SUBJECTS ; 

Photo-mi- parallel with the axis of the microscope as fixed 

CKOORAPHT . * , 111 . 1 1 

on its base board, let au aperture be made to 
Method of receivc a sliding brass tube about the size of the 

prepanng ^^ 

body of the microscope or larger, and on the 
outside of the shutter screw a brass rod in the 
exact position of what would be the continuation 
of the stem of the microscope if elongated, and on 
which is to be fixed the mirror ; this should be 
larger or longer than the ordinary mirror, and 
of finely silvered, thin, well polished plate glass. 
The mirror can be worked either by the hand 
introduced through an opening cut expressly in 
the shutter, and closed by a bag sleeve, or 
preferably by a couple of rods passed through the 
shutter, and so attached to the mirror that it can 
be worked from within ; where the rods pass must 

described, ^c rendered light tight, nor must any light be 
admitted by the side of the telescope brass tubes ; 
the inner one of these tubes will receive the 
achromatic condenser, ground glass or polarising 
prism, and at the opposite end outside the shutter, 
can be hung a narrow glass cell with parallel 
sides, about 4^ x 3 inches, holding a solution 
of ammonio-sulphate of copper, for the purpose 
of obtaining a nearly perfect mono-chromatic 
illumination of the object. In the place of sliding 
tubes, long mirror support rods. Sec, a small solar 
microscope mirror, with its plate and rack and 
pinion for effecting a rotating motion around its 
axis, can be attached to the inside of the shutter, 
if small, by its four clamping screws, the mirror 

Sun's rays projecting outsidc. The sun's rays can thus be 
thrown through the body of this solar microscope 
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by working the pinion of the mirror from within, photo-mi- 
In either case it is necessary the shutter be precautions 
rendered free from all vibration, which, if the°^®"^* 
surface be large, is not likely to be the case, 
therefore we would suggest that a moveable 
upright piece, with the solar microscope body 
attached, be clamped firmly at right angles to the 
surface of the base board at the microscope end, 
the mirror passed through the aperture in the 
shutter, and the support brought to nearly touch 
the inner surface of the shutter, all side light 
being excluded by a fixed thick curtain drawn their nature, 
round the right angle upright piece, and beneath 
the under surface of the base board, so that it 
may be free of any vibrations given by the wind 
to the shutter. At the side most convenient 
have an opening made in the lower shutter 
(supposing two to be required) to receive a sliding 
frame holding a pane of yellow glass, which can 
be darkened by a curtain, or opened according to 
the requirement. 

Remove the body of the camera, and in itsJ|f*J^^y 
place use only the draw chamber holding the 
focusing screen, which should have a short 
bellows portion, open in front, attached to it, so 
as to exclude any light reflected from the walls of 
the chamber, or substitute a special frame, to carry 
the ground glass. This frame may be made with 
sliding bars and springs to retain any size plate, 
up to 8 or 9 square inches, and be attached to a 
heavy foot or rest, that slides along the base 
board, and can be fixed afr- the desired range. It SrSfgeinent^ 
may also have an arrangement for being inclined 
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PHOTo-m- at a slight angle from its vertical position, also 
rotate slightly from either side ; in fact, have the 

for use if re- movements of a swing back in the ordinary 

'*^ ' camera, so that its surface may be rendered 
parallel with the surface of the object on the 
slide, in case of any deviation. The sides of this 
frame should be shut in by hinged-like swing, side 
pieces and a top piece, the latter falling on the 
former, and having a flap curtain or diaphragm 
with a central aperture in front. The object of 
these is to cut off side Ught, and when thrown 
back, to permit examining closely the surface of a 

fwS^g^^ fine card, substituted for the ground glass, and on 
which the image is to be focused, an ordinary 
magnifying or reading glass being used for greater 
accuracy. This latter method has, we believe, 
many advantages; one is, the facility of focusing 
and attending to the mirror, another, the advan- 
tage derived often from the general appearance of 
the object as seen on paper, &c. 

Mr' weSiaSf ^^' Wcuham first described the use of a card 
surface to focus upon. Prom these general 
observations we may pass to the actual use of 
both these instruments, taking the former first. 

After arranging the apparatus for employment 
at an open window, selecting a suitable object 
and attaching the objective, throw the sun^s rays 
through the instrument on to the ground-glass 
screen, either from the plain surface of the mirror 
or an achromatic prism, and see the various parts 
of the instrument be duly centred; now insert 

Mode of ope- the achromatic condenser and the object slide^ 
close up the camera, bring the object into focus 
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by the rack and pinion, see the collar round the photo-mi. 
body of the microscope abuts closely against the 
front of the camera^ and now arrange the con- predM data. 
denser so as to give an equally illuminated field 
or disc on the focusing screen^ at the same time 
that the object be brought into its proper position. 
Now withdraw the camera to the range required, 
and fix it ; cover the whole, except the mirror, 
with a dark cloth, and bring the object into per- 
fect definition by the use of the focusing rod, 
using a Ramsden^s positive eye-piece for examining 
the image or a proper focusing glass. Attend 
carefully to the position of the achromatic con- 
denser and its stops. Have ready a prepared The wnti- 

fiaA<l film 

wet or dry sensitive plate, shut oflF by a blackened 
card or any other suitable manner, the aperture 
of the condenser nearest the mirror or prism, 
remove the focusing screen, insert the prepared 
plate, lift the shutter carefully under the covering 
cloth, wait a few seconds for all vibrations to 
cease, snatch quickly away the blackened card, 
and according to the intensity of the illumination, 
the kind of condenser employed, the colour and 
density of the object, the power of the objective 
and the range employed, so must be the exposure. 
This may vary from instantaniety to thirty or Time of expo- 
even more seconds, and can only be learnt by 
practice. Replace the card, close up the shutter 
of the dark frame, and proceed to develope the 
image by any of the methods with which the 
operator may be accustomed ; always remember- 
ing the purpose for which the negative is intended, 
and that you are dealing with an image taken 



sure. 
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Photo-mi- with the ravs of the sun strongly concentrated. 
The chances are you will find the image not to 

Non^oinci- corTCspoud in definition with the image seen on 
the focusing screen ; this will be most probably 
due to want of coincidence between the chemical 
and visual rays transmitted from the object-glass. 
In the high powers this may be nil, but in the 
lower powers wiU generaUy want correction. 
Note the graduation at which the fine adjustment 
now stands, and observe the part of the object 
most truly defined in the negative. Proceed to 
re-focus the object until that part be equally 
defined on the ground-glass, and then take another 
negative with this alteration ; if successful now. 

Mode of ob- the number of graduations between these two 

tainmg com- , , , ° 

cidence. points will givc the amount necessary for the 
fine adjustment to be withdrawn after obtaining 
the best focus for that object-glass at that range. 
If the end of the rod nearest the operator be 
made to carry a graduated circular disc, the parts 
of action necessary to obtain the correct actinic 
focus can be easily made, without looking each 
time at the graduated milled head of the fine 
motion. If, as adopted by Drs. Abercrombie and 
Wilson, the focusing be made by means of a 
long lever attached to the pinion wheel of the 
coarse adjustment, the fine motion can always be 
left to obtain the actinic focus, by making the 
necessary correction for each object-glass. With 
some of the low powers, a fine spectacle lens (of 

SoS°*^ ten to fourteen or sixteen inches focus) turned 
down, fitted to a cell, and screwed into the back 
of the objective in place of the diaphragm or stop 
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trill^ if properly selected, tistially bring back the rMotn tit 
coffcctioti of the object-glass for the purposes of fl^icfibedr 
photography^ and but slightly impair the defi- 
nition. It can, indeed, after focusing, be re- 
moted, but the chances are the illumination will 
have altered and require to bo re-effected, which 
is somewhat difficult, when the object is out of 
focus, which it would then be. 

To obtain the best result it is necessary to 
attend carefully to the correction for the thick' 
ness of the covering-glass ; with the medium and 
high powers this can bo done at the microscopoi 
using the lowest eye-piece. 

If an object having several distinct planes be 
first selected for trial, the actinic correction can 
be more easily noted t even when the ammonio- ^*?*JJ?J**- 
sulphate of copper cell be used, it is best to attend 
to these two points. 

This cell should have parallel surfaces and be 
supported against the end of the condenser, is e, 
between it and the mirror. 

When objects have small irregular surfaces, 
there is often, under sunlight, much diffraction or 
interference, which occasions the edges or dots to 
be duplicated and false appearances produced; 
to avoid this, the rays from the condenser or 
from the collecting lens are allowed to fall within 
the focus, or a surface of glass finely ground on 
one or both sides, according to the requirements, 
and then this highly-illuminated spot is made a moA§ of 
the radiant {or the illumination of the object. ^"•^•****' 
This materially increases the length of the ex» 
posure with powers over the one-fourth or one-fifth* 
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photo-mi- We are now prepared to use the dark chamber 

0SOOSAPH7. 

as the camera^ and shall suppose the base-board 
^Jjjl^ to have the upright piece firmly fixed at right 
angles on the microscope end^ carrying the mirror 
and body portion of a small solar microscope — 
the camera itself — removed, and the carrying- 
frame or shut body substituted in its stead. 
Throw up the sash, bring the stand very nearly 
close to the shutter, passing the mirror through 
its aperture, draw round the curtain attached to 
it, darken the room entirely to all extraneous lights 
draw the curtain over the yellow pane of glass^ 
close the opening of the body of the solar micro- 
scope, and examine well there be no leakage of 
varwuapre- diffused light from any unclosed aperture. Now 
turn the mirror and throw the sun's rays on to 
the focusing-screen or card inserted in the frame^ 
and see sll parts are duly centred. 

By means of the sliding frame in the shutter, 
hang the ammonio-sulphate of copper cell out- 
side ; if the arms of the mirror do not interfere 
in their rotation with its position, if so, use a 
screw-cell with parallel surfaces, and insert it into 
the outer end of the body of the solar microscope. 
A diaphragm should project beyond this cell, so 
that the sun's rays cannot fall on its surface, save 
those reflected from the mirror. Insert the 
achromatic collecting lens, also the ground-glass 
against in- if nccdcd somcwhcre within its focus, for if at the 
exact focus the chances are it will be fractured 
by the intense heat, and now couple the ordinary 
achromatic condenser with the body of the solar 
microscope, so that there shall be no leakage of 
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light at the sides. To accommodate for the length photo-mi- 
of the body or tube of the solar microscope, the preciee aata 
microscope will most likely have to be shifted 
back a few inches. Screw on the objective, place 
the object-slide on the stage, throw the light from 
the mirror through the apparatus, and proceed to 
carefully adjust the achromatic condenser so as 
to obtain an equally illuminated field on the card 
or focusing-screen. Dr. Maddox gives the pre- 
ference to the card. Cover the stage of the 
microscope with the dark cloth, to prevent the 
light, reflected laterally from the slide, being 
diffused in the chamber. It is well also to place in operatiosi 
a card diaphragm about midway between the end 
of the body of the microscope and the focusing 
screen to define the field ; this can be supported 
on a short pedestal or foot, or in any convenient 
way preferred. 

After obtaining the best appearance of the 
object on the card or focusing glass, lay a piece 
of blackened cardboard against the mouth of the 
microscope; remove the focusing-screen, insert 
the prepared plate, which should be kept ready 
drained in a dark box, snatch away the blackened 
cardboard, give the necessary exposure, replace 
it, slightly turn aside the mirror, draw back the 
curtain that was over the yellow pane of glass, jJ^enbyDr. 
and proceed to develop at once. These are the 
two plans adopted by Dr. Maddox with but very 
trifling modiflcations, to suit particular purposes. 

For further particulars as regards the history 
of this branch of photography, the method adopted 
by various operators in this country, on the 
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PHOTo-m- continent, and at the Army Medical Museum. 
Washington, the use of polarised light, the pro- 

snmniMry. ductiou of stcreo picturcs, the employment of the 
highest magnifying powers, the reproduction of 
positives for the oxy-hydrogen lantern, and for 
notices of the literature of the subject, we must 
refer our readers to these articles in Dr. Beales^ 
manual, ' How to Work with the Microscope,^ 
4th edition, 1868. In this book will be found 
numerous illustrations on this subject^ and a full 
statement of his theory of development and 
growth, accompanied by excellent woodcuts of 
appearances of microscopic objects, as seen under 
the highest magnifying powers in use. 



PART V. 

PRINTING PROCESSES. 



Those who have long practised themselves, or pbintinq . 
have taken an interest in the progress of this 
wonderful art, will remember the rude check 
given to "public confidence ^^ when the fact of 
the instability of the prints became notorious. 
Dilettanti who, till that time, had paid liberally 
for choice examples, were at once deterred from Resuitaofin- 
furnishing their folios with such evanescent 
favorites, the loss of each of which was the more 
lamented in proportion as its beauty and complete- 
ness had been admired. 

An art whose ultimate results stand in dubious 
estimation, will never draw into the ranks of its 
professors those whose artistic knowledge would 
develope its great capabilities, and raise its status 
from the mere "mechanical^' process — which, 
very unjustly, has been its designation — to its 
proper attribution as the translator of the feeling 
and thought of the individual directing its 
powers. 

The "printing processes,'* therefore, are ofJ^j^^^^J. 
vital importance to the future of photography, ^"s; 
and those who desire its advancement should hail 
with satisfaction the announcement of the per- 
fecting of one which promises to resuscitate the 
drooping interest in the art, which the fading of 
the print had mainly originated. 

17 
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pbiwtino . It appears to the writer that by carbon printing 
Carbon pro. a rcsuIt SO dcsirablc is attained^ and that in. 
numerous applications of photography^ such as 
book illustration, whether it be for historic, 
scientific, pictorial, or other representation, a 
vast field presents itself to its wondrous facility 
of rendering objects with a finish and delicacy 
with which it is hopeless for the burin of the 
most accomplished engraver to compete. Whilst 
in those directions in which it has previously 
largely utilised the feeling induced by renewed 
confidence in the complete permanence of the 
print, will still more increase the patronage already 
bestowed upon it. 

In describing '^ printing processes/' the writer 
feels, therefore, that although carbon printing is 
the youngest and last, it must, in description — 
from its valuable qualities — take precedence of 
its seniors. The following are the practical 
details of Swan's patent process of photographic 



Swan's 
patent. 



Sensitising 
solution. 



PRINTING IN CARBON. 

Sensitising the Carbon Tissue. — The sensi- 
tising solution may consist of one part of bichro- 
mate of potash and twelve parts of water. If 
hot water is used to dissolve the bichromate, the 
solution must not be used till quite cold. If the 
temperature of the solution is much over 6QP, 
the gelatinous coating of the tissue is apt to 
"run.'' The solution may be used in a flat 
earthenware dish, such as is ordinarily employed 
in preparing photographic paper ; or, if for large 
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sheets, the trough may with advantage be deeper, printinq. 
and if more convenient, be made of wood, lined Nature of 

troughs. 

with marine glue. It is a great advantage to 
have the trough considerably larger than the 
sheet, and an abundant supply of the sensitising 
solution. The sheet of tissue is best immersed 
with the face upward. The operation should 
begin by deeply immersing one edge, and then 
the entire sheet should be drawn in under the 
liquid. Not one air-bubble need be formed on 
the face, but they cannot be avoided on the back 
(unless the back be wetted, before immersion, by 
brushing the sensitiser over itj ; therefore, im- 
mediately after immersing the sheet, turn it over, 
and brush the bubbles away; this having been 
quickly and neatly done, the sheet is again brought The sheet 
face up, and is repeatedly drawn in under the 
liquid as before. This manipulation must be 
continued until the tissue acquires a certain de- 
gree of limpness. American clips are then attached, 
and the sheet is gently and slowly raised out of 
the trough, so that the liquid may drain off the 
face of the tissue without forming into streams. 
If the sheet is large, it will require to be sup- 
ported by a thin slip of wood, placed along its 
upper edge, and clipped to the sheet ; or it may 
be laid (back down) on thin muslin, stretched on 
a frame placed in a sloping position. The tissue 
generally requires to remain about two minutes time neces- 
in the sensitiser, but the condition of the tissue '"^' 
as to limpness is a better guide than counting 
minutes. If taken out too soon, the tissue will 
not be very sensitive : if left in too long, it will 
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Precautioni 
to obierve. 



Mode of 
dvjing 



and of ex- 
posure. 



become so heavy and tender that it cannot be 
suspended by the clips. The sensitising must/ of 
course^ be done in a dark room^ and^ as the tissue 
is three times as sensitive as silvered paper, un- 
usual care must be taken not to expose it to day- 
light. 

Drying. — The place where the tissue is put after 
sensitising must be dark and dry. It is essential 
that the tissue should dry quickly, yet the drying 
must not be accelerated by heat, unless the tem- 
perature is very low. There should be a good 
current of air in the room, and the tissue should 
be placed in the way of the draught. A desiccating 
box, containing quicklime or chloride of calcium^ 
may, in case of need, be made use of, but with a 
well ventilated drying room there is usually no 
necessity for that. If the tissue is made sensitive 
in the evening, it must be dry by next morning ; if 
dry before then so much the better. 

Exposure. — The tissue must on no account be 
placed on a negative while it possesses the least 
tackiness. If used in that condition, there is a 
risk of adhesion to the negative, and the print 
will be spotted with dark patches. Both these 
evils are prevented by using the tissue quite dry, 
and by having the pressure in the printing-frame 
light and equable. Before placing the tissue on 
the negative, it is well to brush a small quantity 
of finely powdered French chalk lightly over the 
surface; this tests the condition of the tissue, 
instantly showing if there is any part unduly 
damp, also diminishing the tendency to the dark 
patches mentioned. There should^ of course^ be 
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the merest trace of chalk dust left on the tissue pkiwtiw o. 
when it is used. 

The time of exposure may be roughly stated Time requ - 
at one third of the time required for ordinary 
silver printing. If the tissue has not absorbed 
its full quota of bichromate^ it will be less sensi- 
tive^ and will require a much longer exposure 
than if the tissue had been allowed to absorb 
more of the bichromate solution. The printing 
is^ as a rule^ best done in diffused light. Greater 
brilliancy is obtained by sun- printing, but if the sun and 
latter is resorted to, great care is required toiigi^t. 
guard against the adhesion of the tissue to the 
negative, as a consequence of the negative be- 
coming warm. 

Coating with Caoutchouc — After the tissue 
has been taken from the printing frame, it must 
be coated with solution of caoutchouc in benzole 
(about twelve grains per ounce). This solution 
is used in a flat trough. The tissue is trailed 
over the solution, so that only the face comes 
into contact with it; the back being kept clean. Method or 
After draining, the tissue is suspended for an ^ * "' 
hour or more ; the benzole will then have com- 
pletely evaporated, and a thin film of india-rubber 
will be left on the face of the tissue. The extreme 
edge of the coated sheet must now be cut off all 
round with a pair of scissors ; the strip cut off 
need not be more than one eighth of an inch wide. 
The tissue must not be fingered, especially after 
coating with caoutchouc. 

The next step is to lay the coated face of the 
tissue down upon a piece of caoutchouc-coated 
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Removing 
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P«iwTiwo. paper, the two surfaces being brought into con- 
tact, so that no air is inclosed. When this is 
done, the tissue and paper must be pressed tightly 
together by means of a photographic glazing or 
copper-plate printing press. Whilst pressing, 
the tissue should be laid on a smooth plate, a 
felt cloth being at the back. Unless pretty 
heavy pressure is used, blisters will occur in 
developing. 

Developing. — After the operations described, 
the tissue is immersed in tepid water; from 80° 
to 90° Fahr. is sufficiently warm. After the lapse 
of ten minutes or thereabouts, the paper which 
formed the backing of the tissue must be re- 
moved. There is no necessity to use much force 
in doing this, if sufficient time is allowed, and 
the tissue is of the proper degree of solubility 
(such as it will be, if it was quickly dried and is 
fresh), the backing will come off very easily. It 
is not desirable to attempt to remove it prema- 
turely ; but neither is it well to leave the backing 
on after it is easily removable. When the back- 
ing is removed, the development of the print will 
proceed rapidly. 

With tissue in a good condition the print will 
Tiietimere- bc fully out and clcau in a few minutes after un- 
covering. Several prints may be developed in 
the same trough, but they must not be crowded 
together, nor allowed to chafe one on the other. 
The face of the print should be downward during 
development. Every print must be quite immersed, 
and no air must be under them. As each print 
becomes clean, it should be transferred to a 
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trough of cold water, any that appear lightly ^»'«tino . 
exposed being first attended to. The prints immcwion in 
should remain immersed at least three hours, in 
order that the soluble salts of chromium may 
dissolve out. Prints that are fully developed at 
first, only require a slight final rinse in tepid 
water after they have remained the specified time 
in the cold water bath. The more deeply printed 
impressions are treated with warmer water, and 
are allowed to remain in it until they are suf- 
ficiently light; they are then hung up to dry. 
Over-exposed prints may often be recovered by Trentmetit if 
subjecting them to the action of hot water for ®^"'"^*p®** • 
several hours, but very hot water should never be 
used except in such a case. The lower the tem- 
perature at which the development can be effbcted 
the better. By keeping the temperature of the 
first developing bath as low as possible (say 85^), 
a shorter exposure suffices, and prints that would 
have been destroyed by water at 100® are success- 
fully developed at 85°. 

Coating with Gelatine. — The prints, after 
having become dry, or nearly so, are floated upon 
a solution of gelatine and glycerine, consisting of i>«t«to' •<>»»»• 
one part of glycerine, four parts of gelatine, and 
forty parts of water. The solution should of 
course be used hot, and the greatest care should 
be taken that the coating is uniform, and free 
from air-bubbles. When the coating is dry, the 
prints are ready for the retransfer operation. 
This is performed by placing the print, face down 
upon a sheet of wet paper, and passing it through 
a copper-plate press. The paper is best wetted 
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PwNTiiio. by immersion in water. Several sheets (wetted 
wetiingthe separately, and carefnlly freed from air) may^ 
"'^ whUst fully immersed in the water, be placed one 
over the other, and be drawn out of the water in 
a pack, and so hung up to drain. It is an im- 
portant point to have the paper evenly wetted, 
and wet to the proper degree when it is used, and 
also that the gelatinised surface of the print 
• should not be fingered, or in any way soiled. 
The paper should not be quite so wet that the 
water stands out on the surface, but it should be 
wet almost to that degree. The print should be 
laid on the wet paper, slightly rubbed into con- 
and preuiug;. tact ; it then should be quickly reversed, and laid 
on the steel bed of the press; the blanket (of 
thick felt) should then be brought over the wet 
paper, and the press " pulled '' with heavy pres- 
sure and a steady, slow motion. After pressing, 
the print, enclosed between two papers, is passed 
through a solution of alum, and is afterwards 
rinsed in water ; it is then suspended to dry, and 
when thoroughly so is ready for the final opera- 
tion, viz. : 

Removing the Caoutchouc Paper. — To efiect 
this, the paper is slightly moistened with benzole ; 
this so loosens the attachment of the caoutchouc 
paper to the print that it can be easily stripped 
Mode of re- ofi^. The paper should be merely moistened with 
benzole, and no time should be lost in removing 
the paper after the benzole is rubbed in. Before 
attempting to remove the paper, it is best to com- 
mence the separation by running the point of a 
blunt knife between print and paper, along one 
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side. If the retransfer has been perfectly done^ peintiwq . 
the attachment of the print to the paper will be 
so strong that they cannot be separated (unless 
wet) without the face of the paper tearing. If 
there are any air-bubbles in the gelatinous coatinir. Damasing 
or if the coating has been soiled by fingering, '^^"- 
there will of course be a want of adhesion of the 
print at such places, and those points of the print 
will tear up in the act of removing the caoutchouc 
paper. The caoutchouc paper adheres to the print 
with such tenacity as thoroughly to test the 
adhesion of the print to its final basis. 



SILVER PRINTING. 

In order that the print resulting from the pre- 
vious labours of the photographer may be satis- 
factory it is necessary that great care and attention Great oare 
should still be maintained and extended to the '•'"'"^• 
printing from the negative^ since if it is carelessly 
or unskilfully executed not only is the permanence 
of the resulting prints or positive^ jeopardised^ but 
its very appearance is most inferior, and totally 
different to what it would have been had proper Retuiu of 
skill and pains been bestowed on its production, "•*""^"' 
so much so, that it might be difficult for a 
bystander to believe that two pictures, difiering 
so completely in their quality, could have been 
produced from the same negative; and it too 
often happens that from unskilfulness, neglect, 
or the parsimoniotM me of eapenaive c/iemicals, and pani. 
the photograph is deficient in permanence, and a ^^^' 
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PEiirnyo. well justified hesitation and doubt of its powers 
of duration is created. 

The impression of the writer is that if all the 

Qututyof printing processes are properly and carefully con- 
ducted, the photograph, with moderate precau- 
tions against atmospheric influences, is entirely 
capable of perfect preservation. The proof of 
the foregoing assertion is in the writer^s portfolios, 
which have not been at all closed from atmo- 
spheric influences by any extra precautions. In- 
deed many of the mounts show lamentable access 
of London dirt and atmosphere on their margins ; 
notwithstanding which, not one of those printed 
by the process which in the former edition of this 
book the author advised his readers to adopt, 

iti proof. shows any deterioration. If, then, ten or twelve 
years having elapsed since the production of some 
of these prints, they are in such preservation, 
what should prevent their continuing unaffected, 
under moderate precaution, for very much longer 
periods.^ 

DMirabic The Papers which, at the present time, possess 

the most desirable qualities are. '^Rive^' and 
" Saxe.'^ They are both made of different thick- 
ness and surface to meet diverse requirements. 
For small works such as cartes de visites, stereo- 
scopics, &c., in which the greatest unity and 

Rive. smoothness of surface is desirable, "Rive*' is 

* The writer must refer to the various possessors of prints of 
his earlier works for verification, or otherwise, of the above. 
He has recently shown to numerous friends the unaltered proofs 
— amongst others to the esteemed editor of the Photographic 
News. 
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generally preferred. For larger dimensions pwwtiwq . 
"Saxe'' possesses greater depth, mellowness, suxe. 
and richness in the prints taken on it. Great 
evenness of texture, when held up to the light, J|j*"Jj*® 
and absence of small holes, and of iron spots 
(arising from the trituration of buttons, rings, 
&c., in its manufacture) are what it is principally 
desirable to observe. 

To EXCITE THE Papers. — The photographer 
must be careful that the exciting solution is of 
eighty or even 100 grains of nitrate of silver to 
the oz. of distilled water ; otherwise the prints strength or 
will be weak in the depths. "With the above***" "* 
strength one minute or so suffices to "excite^' the 
paper. The results are better than a more length- 
ened floating on a sixty grain solution; but the Time or 
original strength must be kept up by addition of 
fresh crystals of nitrate as required. 

The exciting solution should be kept in a dark Kept iu the 
place; and when much discoloured, it may be 
cleared by shaking it up with kaolin, which is Purified 
kept by the vendors of photographic apparatus. ''^ '"'""• 
The student is cautioned against the use of animal 
charcoal, sometimes recommended for this pur- 
pose, as it communicates a solvent quality to the 
nitrate solution, which dissolves the greater part Remit of 
of the albumen from the surface of the prepared chMcoS!"** 
paper, thus totally unfitting it for use. A sliffht 
degree of discoloration is of no consequence, 
as the fixing hypo. sol. subsequently removes it 
entirely. 

A glass tray or dish is the only proper vessel for ProperveMei. 
this solution, which should be an inch deep in it. 
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peihting . The papers are to be floated as before directed, 
and with the same precautions against bubbles. 

MaoipuJa- The shccts should be removed with horn tongs 
kept specially and apart for the purpose. They 
should be held over the dish for a short time to 
drain; as, if immediately pinned up to dry, a 

PrecauUoM. loiig strcak of staiu will drain from the pin, its 
brass having been acted upon by the abundant 
moisture. 

Care must be taken that no streams or drops 
of solution get on the wrong side of the paper, in 
preparing it; as they will cause stains of increased 

Mode of action in the finished proof. As soon as dried, 

keeping. -*■ *' 

the excited papers should be put away from at- 
mospheric influences in a close drawer; and the 
sooner they are used the more silvery the tone of 
colour obtained will be. 

To PRINT FROM THE NEGATIVE. — The negative 

state of having been carefully varnished, and some twelve 
hours allowed to elapse, in order that any thick- 
ened fringes may be quite hardened, the next 
process is to print it. The excited paper will 
require strictly keeping from light and air, es- 
pecially in hot weather, when even a few hours 
sufBce to decompose its surface ; therefore, when 
the best results are desired, it is indeed better that 
the paper should be excited only when it is going 

and paper, to bc immediately used, dried before a moderate 
fire, printed at once, and toned as soon as possible 
afterwards. The photograph will have infinitely 
purer whites, more brilliant darks, and is less 
liable to part with, or alter, its half tints, in the 
process of toning. 
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The printing presses^ or pressure frames, are ]?L*»it»''0: 
made of various patterns. See that no particles 
of grit or dust remain on the glass, nor on the Precaution! 
back of the negative, and place the latter in the minting 
frame, the subject side towards the paper; remark 
that it has no flue, &c., upon its surface, place the 
excited paper evenly upon it, put in the blotting 
papers, flannels, or felt — whichever it may be 
furnished with — and the back, and screw gently 
and evenly down. 

Now, according to the quality of negative which ami negatife. 
is being printed, the manner in which it should be 
printed, to secure the best results, depends — if the 
negative is slightly under-exposed, whereby the 
darks are a trifle more bare than they should be, 
and the deposit on the high lights more opaque 
than could be desired, printing in the mnliffht, at 
a right angle to the position of the sun, will be 
the best; for the reason, that the action being ram^/trett- 
more penetrating than printing in the shade, the lary. 
direct sunray will, in a greater degree, strike 
through the opacity of the deposit on the high 
lights, and tend to give drawing in them, and 
half tones ; whilst, at the same time — the action Jh2r^*"*|jt 
being very rapid — the extreme darks will yield 
a little in the toning process, and not being so 
black as if printed more slowly, a more agreeable 
balance will be established in the picture. A 
negative of this description is capable of giving 
thirty proofs in a summer's day, and is the most ^JjJ'**^. 
rapid printer that we know. The print is not the ?«•«*• 
most perfect — its faults are that there is a certain 
harshness and crudity in it ; the high lights and 
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pbthttwo . darks are in too violent opposition, and are 
wanting in breadth of effect and atmosphere. 
The next, and the most perfect negative, is 

PerfML more transparent in the high lights of the flesh, 
and even white linen, when viewed by transmitted 
light, is not quite an opaque mass, but has mark- 
ings and drawing all over it, whilst the gradations 
of tone from white to black are beantifuUy de- 
picted, and full of charm; extreme blacks, not 
being fogged, but still drawn in a little by forms 
and reflexions, — such a negative would suflfer 

ii^aredbj considerably by being sun-printed: the efiect 
would be to give it a general muddy appearance, 
because the delicate tones and high lights, al- 
though quite sufficient for judicious treatment, 
would be struck through too violently, have lost 
rotundity, sharpness, and brilliancy, and the darks 
not having had time gradually to take their best 
vigour, would be vapid and weak ; whilst the in- 
termediate tones would have lost their correctness 
of gradation, and have been much deteriorated. 
This class of negative should be printed in the 
shade, lying flat, upturned to the sky ; it is not 
nearly so rapid as the former, about eight to 
twelve proofs per diem being all that can be had 
from it in fine printing weather. 

ovcr-cx- The next sort of negative is that which is 

****" f^99^^i ^o* ^y having been exposed accidentally 

to diffused daylight in manipulating, but by 
over-exposure in the camera ; we must make this 
distinction, because, in the first case, the fogging 
is merely a veil drawn over a very weak image, 
and contains no drawing in itself; whereas^ in the 
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second, the film, although thickened, and ren- p»iwtino. 
dered thereby very obtuse to light — consequently 
long to print — contains the drawing of the subject ?"^**lj^"*' 
of which it is the reflex, and on sufficient printing, 
its forms will appear, and it will have some good 
qualities, although it can never have equally 
correct gradations of tone, nor be so bright and 
perfect as the last mentioned. 

Such negatives are well printed in the sun, 
remarking only that, as they will require much 
time to print them, the prolonged exposure to its Danger of 

!• • i 1 '111 prolonged 

direct action on a summer s day will be apt to •un-pnnUiif. 
generate so much heat between the glasses that 
the varnish of the negative may adhere to the 
paper, and, on the removal of the latter, the sub- 
ject be injured ; to avoid which, in this class of 
negatives, it is well to remove them occasionally 
into the shade for an interval to cool. Such a 
negative is the slowest to print — ^three or four 
in the day being about the limit in fine 
weather. 

We have now treated of the three classes of 
negatives which, with slight modifications, repre- 
sent those which are capable of being printed JJjJe^f^ 
from, without any touching or ^^ doctoring,^' and defective, 
which consequently are the only ones which any 
operator who values his art will tolerate ', still it 
may happen that, from defective conditions of 
light, &c., a subject rare or valuable in itself may 
not have been so well obtained as could have 
been wished ; and in order to enable the operator, 
without touching upon them, which cannot be 
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the light OB 
parts. 




pmntiwo. allowed under any circumstances,* to draw out the 
forms which exist in the film, without abolishing, 
from over-printing, those which have been too 
lightly impressed on the negative, the following 
expedient is given : — 

jM -^ Having perfectly cleaned 

the glasses as directed, place 
the negative in the centre 
of the press; take thick 
mounting-board, and, cut- 
ting it by measurement 
thus, the outside edge fit- 
ting the press, the inside 
the negative that is being printed, the eflfect 
will be to keep the latter always in one place 
— having done this, take a proof of the subject. 
We will suppose a large portrait in which the 
hands, face, and white linen are too opaque com- 
pared with the dress. Now, if printed in the 
ordinary way, one of two things must occur: 
either those parts must be white if the dark dress 
is right ; or the latter must become an uninter- 
esting black mass, if the former are sufficiently 
printed up. Yet, observe the drawing eofists in 
the film ; we only interpose a blind to retard the 
action of the light, and in no way attempt abor- 
tive touchings on the subject. Take this proof. 
Method de- pastc it ou a sheet of thick mill-board, cut out 
the white parts, and take care that the outside 
fits to the sinking of the Jront of the press, and 
corresponds exactly with the parts of the subject 

* It, however, now seems pretty extensively practised, both 
in portrait and landscape, as elsewhere noticed. 
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desired to be advanced ; only rather smaller all tomn q. 
round, as the light spreads under the thickness of 
the two glasses. 

The subject must be strictly printed in the shade, MMihpXma^ 
Now, by exercising, some judgment, the white 
parts are allowed to print in advance of the rest 
as much as is necessary — say one- third or one- 
half the time necessary for the completion of the 
subject ; then removing the blind, let all go on 
together. The subsequent printing will entirely 
obliterate any edge that may have formed ; and 
being open, will have more spirit in the darks 
than a blind of waxed paper cut through in parts Better timn 
and fixed to the back of the negative, as is some- scnfeni. 
times practised. The result, of course, is not to 
be compared to a perfect photograph, such as 
should be the sole aim of the operator ; still, not 
being touched upon, it may sometimes be had 
recourse to, in order to save a valuable subject. 
In all these printings, the depth of tone to look 
for must be considerably more than is desirable in 
the finished proof; whites must be half tints, and ^Pr'JTfJJr''* 
the sitter must appear a mulatto at least, leaving 
it to the toning process to reduce these excesses of 
colour to their proper limits. As the proofs are 
taken out of the press, put them quickly away 
until they are toned, which is well executed as 
soon as possible. A large book of clean blotting- 
paper is good for this purpose, as it preserves them prccRiitinns 

1 until Axed. 

more sequrely. 

Toning the Proofs. — Should it not be con- 
venient to tone the prints immediately on remov- 
ing them from the presses, as before mentioned, 

18 
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ToNiwo. great care must be taken to keep them from the 
influences of light and atmosphere ; the more so 
if in a hot climate, or during warm weather. In- 
deed, in either of these extremes, it will be found 

Better toned morc Satisfactory to tone and fix the proofs im- 
mediately. If this precaution is not taken, a 
deterioration in the colour of the white portions 
will infallibly ensue ; instead of a pure, silvery 
quality, they will acquire more or less of a dis- 

Modcof ma- agreeable foxy hue. Having poured out the three 

nipu a ing. gQ^^^JQ^^g^ ^^^ added to the toning one the quan- 
tity of chloride of gold described in '' toning f 
BATH ^^ — strictly in the manner there stated, and 
having stirred and mixed the solution with a glass 
rod, take one of the prints by two of its comers, 
quickly lay it face downwards in the bath, gently 
press it under the liquid with the horn tongs; 
now draw it through the solution, and laying it 
face upwards, examine it minutely, to be secure 
that it is free from air-bubbles, and that the 
whole of its surface is wetted ; turn it face down 
again : proceed with the next ; and so on. 

Few toned at If good prints arc desired, avoid having too 
many of them toning at once. If they are crowded, 
or the quantity of liquid is scanty, some are sure 
to suffer by inequality of tone. They must be con- 
stantly kept in motion, the more so, even to con- 
tinuous manipulation, the better the result. Not 
only do they thereby avoid reddened patches of 
unequal action, but they tone quicker, part less 
with their colour in the lighter shades, the half- 
tints, and have more brilliancy and intensity in the 
darks. Do not fail to look frequently at the 
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advancing tone of colour they are acquiring in TowTyo. 
the bath, which will be much more rapid as the yrcqucnt 

. 1 .^ • 1 examination. 

temperature is higher, and slower when it is low. 
Before they are quite as cool in tone as desired, 
remove them to the second hyposulphite or clear- 
ing-bath. After they have been in that for five 
minutes or so, hold them up to drain off super- 
fluous moisture, and pass them at once to the Fixing baths. 
fianng bath, in which they may remain from five 
to ten minutes, according to temperature. Upon 
the employment of a perfectly clean solution of 
hypo for fixing the proofs, their stability, and much Necessity of 
of the beauty of their appearance, depends. As its bath. 
action continues, it will be observed that the 
light portions, which were yellow in colour, will, 
as the components of the toning-bath are removed 
from the texture of the paper, become pure and 
white ; and on the perfect removal from the paper 
of those metallic and chemical combinations — 
soluble, and capable of entire removal by the clean Removes the 
hypo, but which, if left unremoved by it, the mere from the* 
water in the next process would have been ineffi- '**^' 
cient to touch — the stability of the finished pho- 
tograph depends, the proof of which is easy, by 
washing a print direct from the toning-bath and 
marking the result. The pure hypo is soluble in «nAiB lueif 
water; and, though penetrating in its nature, can rater. 
be entirely removed, by judicious washing, from 
the paper. The infinitesimal division of the 
metallic particles in the toning-bath is great, their 
nature and action subtle, and as yet very imper- 
fectly ascertained. The operator will do well to careinnash- 
avoid dipping the fingers into this solution, and to ^^' 
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Towiwo . avoid contact by the use of the horn tongs^ as 
Contact dan- the ncfflcct of this prccaution will have unpleasant 

gerous to , * . 

health. results. The prints are now to be withdrawn 
and immediately put into clear cold water, the 
softer the quality the better. Too much attention 
cannot be given to the complete manner in which 
they are turned, and the waters changed con- 
tinually, especially at first. It will be evident that 
if they are allowed at the commencement to re- 
main in a shallow tray, with a small quantity of 
water, they would in reality only be in a weak 
solution of hypo, which would be acting upon 
and deteriorating them. The changing of the 
water, if a running stream — which is infinitely 
better — cannot be procured, must take place in 
large earthenware or gutta percha vessels, at 
something like the following intervals : 

Approximate i hour; ^ hour; Ihour; 2 hours; 4 hours; 8 hours; 12 hours. 

intervals. 

Thus changing them, as will be observed, the more 
often as they have more recently left the hypo 
solution. At the end of this time, remove them 
from the water; drain each for a few seconds; 
then blot them off between sheets of clean blotting- 
paper ; and either suspend them to thin cords to 
dry — for which purpose the wooden " American 
Modes of clips ^' are useful, — or lay them on a sheet. 
When dry, either pass a cool iron over the backs 
to flatten them ; or, better, put them for a night 
in a press. They are now ready for the mounter. 
Note, that more than twenty-four hours in 
water is entirely useless, and even detrimental to 
the prints, provided that they have been well 
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changed. A continuance of long periods in water, tonjwo. 
is sufficient of itself to produce visibly deteriorat- 
ing effects : also, that any attempt to wash them Destructive 
in painted or japanned vessels, or those made of ^**' *' 
lead, zinc, or other metals, will result in the im- 
mediate destruction of the proofs. 

The prints carefully taken by this method are, 
as before stated, permanent , under very moderate 
conditions of care. Their whites are generally 
not quite so pure as those of the next process ; Pcrmwiency 
much of this, however, and indeed their perma- 
nence depends upon the employment of new clean 
hypo finishing solution. 

Prints above twelve years old, toned by this 
method, are now before the writer as perfect as 
the first day they were finished. Havinff lasted Proved by 

, experience. 

that period unaltered, there seems no reason why 
their permanency should not endure much longer 
under the same conditions which have brought 
them so far unscathed. 

The Alkaline Gold toninff process was fiirst Aikaiinc gold 

, process. 

introduced by Mr. Waterhouse. The object it has 
in view is to avoid sulphuration of the prints by 
first fixing them; thus removing the portion of 
chloride of silver unaltered bj the action of light, 
and subsequently toning that remaining with an 
alkaline solution of gold. The advantages claimed 
for this method are a greater permanency of the 
prints than in the toning process previously 
described ; on this point opinion is beginning to 
be much divided. Many contend that the proof Opinions 
of their stability, which has been established by 
the time elapsed since they were printed, and 
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Towiyo- which now finds them unaltered^ tends to favour 
the old method. There are two points — apart 
from this primary desideratum — ^which are in 
favour of toning by the alkaline process^ namely^ 
the purity of the whites and the economising of 
chloride of gold. 

The print on removal from the pressure frame 
is, in yellow light, washed in common water, of 
as soft a quality as procurable — clean rain water 
has very decided advantages — until the soluble 

Mode of nitrate is dissolved out. It should, for this pur- 
pose, be placed face downwards, moved con- 
tinually, and the water changed several times 
during the process; the anti-final water should 
have some common salt dissolved in it, but the 
subsequent one should have removed its traces 
from the surface. 

The toning bath having been poured into a flat 
porcelain dish, the washed prints are laid in it. 

Method of two or three at once — the fewer the better — and 
the solution is kept in constant motion on their 
surfaces by rocking the dish. The rapidity of 
action is dependent on temperature, and on the 
strength of the gold solution, and requires very 
careful watching. They must have well taken 
the purpling colour of the gold when held up 
and examined, both by diffused and transmitted 
light, or when they are subsequently acted upon 
by the fixing bath — as they partially lose this 
tone — ^they will be too red. It is desirable to see 
the precise colour by natural light, for an instant, 
since the appearance by the yellow light of the 
operating room is deceptive. This must be done 
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with caution^ and not towards full sunshine, tont.no 

Wash in clean water^ and fix in clean hypo and 

water. They must be held up to the light, and 

all '^measley'' spots which denote imperfect fix-^'^^^^^y" 

ation, have entirely disappeared from the paper ; 

the precautious taken in washing them are similar 

to those of the other silver process. 



PAET VI. 

SOLUTIONS AND CHEMICALS. 



NlTEATS 

Bath. 

Importance 
to the mani- 
pulation. 



Various con- 
ditions ne- 
cessary. 



The Nitrate Bath. — The most important of 
all the solutions to the photographer^ is undoubt- 
edly the Nitrate Bath. Its contamination by 
contact with any organic substances, or by neg- 
lect of any kind, is so fatal to success, that the 
merest tyro in the art soon becomes imbued with 
profound respect for his bath. But as the reader 
may not be aware of the precautions which have 
been found in practice to be necessary to its 
preservation in the best working order, the follow- 
ing remarks are oflFered : 

In saying the Nitrate Bath, the writer must be 
understood as speaking generally of the solution^ 
for as the artist, to serve different requirements, 
uses first one pencil, then another, of a different 
degree of hardness, so ought the intelligent 
photographer to utilise various qualities of bath 
solution most adapted to the treatment of the 
subject taken in hand ; and it would be as idle to 
suppose that one diameter or class of lens should 
fulfil in perfection all requirements, as it would 
be to apply one state of bath solution, or one 
condition or quality of collodion to their varied 
nature. 

In a very laudable spirit of research, at various 
times different additions have been proposed to 
be made to the bath, and each, for a time, has 
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enjoyed a certain vogue, only ultimately to be nitrate 
consigned to oblivion. As far as our present 
knowledge extends, the student is therefore ad- Experimenu 
vised not to dabble in doubtful experiment, but 
strictly avoiding messing of all kinds, to keep 
this important solution free from extraneous 
contamination. If this is done with intelligence, 
there is, in the writer^s experience, no reason 
that the operator should not prepare his plate to 
treat his subject with the same degree of certainty 
that the artist opens his colour box. 

The subjects requiring the most absolute degree Greatest 
of purity and sensitiveness are instantaneous and ""^^ ^* 
quasi-instantaneous pictures, astronomical and 
microscopic photography, obscure interiors, and 
copies of pictures by the old masters. 

For this class of subjects thirty grains of re- 
crystallised and fuLsed nitrate of silver absolutely 
neutral, i.e., that in testing with litmus paper 
both. normal and reddened, no change is caused, 
both the papers remaining in statu quo. For in- 
stantaneous pictures, the writer never does other 
than add the crystals to the requisite amount of 
aqua dest., leaving a collodion film in the solution 
for a few hours : the rationale being that, as the 
solution is absolutely neutral, and as the excited 
film, unless immediately exposed, is, for the pro- 
cess, valueless, no time is given to form the pin- 
holes, which a more acid state of the bath solu- 
tion, and a considerably j^rofow^ec? exposure would 
generate ; whilst, to experimental test, the film is vanous 
more sensitive than if the bath solution had been 
iodized in the usual method. For the remaining 
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NiTEATs subjects the same ingredients^ iodized in the usual 



Bath. 



Low 

nture 



Varying re- 
qniremento. 



manner. Early and late in the year the writer 
tempe- lias successfully employed forty grain solution for 
instantaneous pictures, interiors, and copying 
pictures, the temperature very lotv, and the 
radiations weak to the film, but except under 
those conditions thirty grain is sufficient, and 
avoids a tendency to fog. 

Portraiture and Landscape. — Thirty grains 
solution of recrystallised nitrate iodized, just acid, 
making the distinction, in landscape, that ex- 
tended views over distant country require, to 
avoid fogging, and to give clear delineation of 
distances ; an older bath, and a more insensitive 
sample of collodion than deep glades, dells, and 
obscure mountain passes, to which intent both 
portraitist and landscape photographer should 
have at least two — better several — baths, some 
much more recently prepared than others. Still- 
life, sun-lighted, architecture, and print copying, 
will be advantageously treated by exciting rather 
highly coloured samples of collodion in a slightly 
more acid solution than the preceding subject, 
the object being to keep clear brilliant definition 
&om those originals. 

The bath solution should be kept in fflass only, 
PrecautioM and subjcctcd to no more filtration than when 
and absolutely necessary. For example, after 
considerable use, the bath is " out of order," i. e. 
the negatives are streaky, stained, &c., it " wants 
a rest;" why? Because it is super-saturated 
with ether, &c. &c. If this bath is left in the 
trough for some time, a dark precipitate will be 
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found deposited all over the glass ; now if the Nitiatk 

student proceeds to excite a film, the motion of '' 

the dipper and the disturbance of the liquid will Out of order, 
detach numerous particles^ which will attach 
themselves to the surface of the film^ causing 
there the blemish shown at fig. 54. The proper 
treatment for such a bath is to pour it from the 
trough into a bottle^ leaving the stopper out; tie 
a muslin over the neck — to keep out dust — which 
permits evaporation of the ether; put it in full 
sunlight ; after some days^ when the heavy dark 
deposit has attached itself to the bottle, decant 
gently back into the glass trough, cleared outmeanfof 
chemically and thoroughly in the interval; test 
and add either solution of sodee bicarb., or take a 
clean glass rod, dip the end of it in nitric acid 
and aqua dest. solution, and stir."^ 

It is necessary occasionally to test the solution 
with the argentometer, and to repair waste of 
strength with fresh crystals of nitrate. It will if umuooeii- 
probably be found that the bath has, for certain ' 
subjects, now recovered its desirable action; if 
that however should not be the case, instead of 
adding no end of advised nostrums which seem 
only to stop short of oil and vinegar — the best 
way to save the operator's time and spare his 
patience under disappointment, is to add common 
salt to the solution, and add the precipitated chlo- convert to 
ride to the residues to be subsequently recovered. ^^^^ '* 

* Placing the bottle in the lun hai the effect of raiiing the 
temperature and facilitating the escape of the diiturbing ele- 
ment! on the one part, whilit depoaition does so with the re- 
mainder on the other* 
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rangement ; 



NiT»AT« For instantaneous work, the bath will not long 
~ continue in perfect order ; luckily the size of the 
For inttanto- picturcs being Small — the contents of the trough 
turw!^**^ is under twenty ounces — makes the necessity 
of frequent entirely new solution less onerous; 
the more so^ as although unfitted for the niceties 
of the above very delicate manipulation^ and for 
astronomical and microscopic photography^ it is 
in the most perfect order for any of the other re- 
quirements^ and can be bottled and kept for those 
uses. As before mentioned^ the student had 
better not think of a single bath ; if he intends 
successful manipulations^ three or four troughs 
with different states of bath to be taken up as 
required are not too many, supplemented with 
more in bottles, labelled with the precise data 
connected with the contents. If to this arrange- 
ment his varying samples of collodion be judiciously 
adapted, more or less sensitive, according to the 
requirements of the moment, and he is orderly 
and exact in manipulating, he will meet with little 
disappointment. 

The points to observe are — to avoid all messing, 
i. e. unnecessary filtrations — all paper is doubtful 
with this solution; decant in preference. Keep 
the bath always covered, the dmt of an operating 
room is hyposulphite of silver, &c. &c,; mind 
the contrary, that chcmically unclcan hands touching the wet 
dipper, or coated plate, do not add minute, but 
sensibly deteriorating and accumulating destruc- 
tives to the solution. 

The writer has found much advantage in keeping 
pulverised and sifted glass — of the size of hemp 
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seed — in a layer about an inch deep, at the n^tratk 

bottom of the bath. It acts on floating particles 

by attraction, and their subsidence, in the inter- useful expc- 

. 1^1 dient. 

stices, relieves the solution from what would be 
the nuclei of blemishes on the collodion film. It 
should occasionally be taken out, well shaken in 
a bottle with sol. nitric acid and water, repeatedly 
rinsed, finishing with aqua dest., and replaced. 

The chemicals which enter into the composition Quality of 

^ clieiuicAls 

of the Nitrate Bath should be of the most un- 
doubted 'purity ^ which is best attained by purchas- 
ing them only from vendors of character and 
respectability, who making it especially their con- 
cern to procure them for photographic uses, will, 
by testing and otherwise, insure their quality. 

In preparing the solution, if the bottles to be B..uici, &c.. 
used are newy they must be cleaned by having a 
weak solution of nitric acid and water shaken in 
them, and afterwards well rinsed — first, in com- 
mon, secondly, in distilled water. The measures, 
funnels, spoons, and glass rods must be scru- 
pulously clean, and none of them must have been 
used with solutions of hyposulphite; indeed merely 
putting a stopper down on a table on which hypo 
had been spilled, and returning it to a bottle 
would suffice to spoil a bath. The above method 
of cleansing new bottles applies equally to new 
glass baths. 

We now proceed (in a yellow light) to prepare Motii'ofi)ro- 

^, , .. parution 

the solution. 

It is to be made in the following proportions : 
Into a stoppered bottle put — 



286 SOLUTIONS AND CHEMICALS. 

NiTEATs or Nitrate of silver ... 1 ounce. 

^'''^»*- Diatilled water . . . . 2 ouncefl. 

Dissolve. 

Into a glass measure put 

Iodide of potassiam ... 4 gndns. 
Distilled water .... 1 drachm. 

wiSfon**^ When dissolved, pour it into the bottle. The 
precipitate of iodide of silver forms in curdy flakes^ 
which, on well shaking, are entirely dissolved. 
Now add fourteen ounces of distilled water, when 
the excess of iodide of silver is again thrown 
down, but in such a finely divided state as to ren- 
der the saturation of the bath with iodide of silver 
perfect. Allow it to stand half an hour or so; 
carefully filter; it should then be as bright as 
distilled water. 

Note, that the bottle in which it is prepared 
should be larger by one-third than required for 
the solution, in order to give room for thoroughly 
shaking it. 

Nitrate op Silver. — Two varieties of this salt 
are in general use. The cheaper and most ex- 
tensively used nitrate is prepared by the refiners 
from their waste liquors, &c., from which formerly 

Various qua- the silvcr was recovered by first converting it into 
chloride ; as met with in the shops, it is in rather 
small irregular-shaped crystals, having a white 
effloresced appearance, and being more or less 

Impure. opaquc ; it is seldom quite pure. 

In this state it is available and can be used for 
the printing processes, but not for the nitrate 
bath solution. Becrystallization, whereby it is 
relieved from acidity and impurity, is necessary 
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to fit it for this purpose. A marked change is j^^^^*^^ 
now observable in its appearance ,• in the former 
state the crystals which were small, opaque^ and tSSn're!*" 
irregular, are now seen, in the best prepared ^*^^^^^' 
samples, to be very large, thin, flat, tabulated, 
and transparent, and to have lost the smell of the 
mother acid, which was before strongly percep- 
tible. For the nice processes, for which its use 
has previously been enumerated, careful fusion 
in addition is desirable. If this is attempted by 
the amateur it must be most carefully manipulated. 
On a retort stand (see page 101) place a hard 
German porcelain saucer; in it a 5ma// quantity 
at once — say two or three ounces — of the re- 
crystallized nitrate, reduced to a fine powder in a 
glass pestle and mortar; light a spirit lamp beneath JJ**^®'^ ^ 
and stir continually with a glass rod. As soon as 
fusion is accomplished cover instantly with a 
piece of glass, blow out the lamp and leave the 
mass to cool. Note that the presence of minute 
particles of organic matter, in any shape, will 
spoil the whole. The remarkable sample prepared 
by Messrs. Hopkin and Williams has been pre- 
viously noticed. 

When nitrate of silver is dissolved in excess of 
ammonia, the solution should be colourless. As 
nitrate of silver readily spoils by exposure to light PrecautioM 
m contact with organic matter, great care should servation. 
be observed in the keeping of this salt, a small 
fragment of cork, or a little lint, from a cloth, 
being capable of spoiling any quantity. 

Iodide of Potassium, being prepared by mix- its mode or 
ing carbonate of potash with iodide of iron, fre- '^"'"•*'"' 
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suLPHcuic quently contains a little of the former salt. When 
pure it is in crystals of the form of a cube, and 
causes no precipitate if dissolved in lime-water. 

forpuriu^ Distilled Water is tested for purity and 
freedom from contamination by organic matter, 
by dissolving in it a crystal or two of nitrate of 
silver; held in bright light it should remain 
limpid as before, any cloudiness appearing would 
show it to be unfit for the preparation of the 
nitrate bath, &c. 

Alcohol is a limpid, colourless, inflammable 
liquid, having a peculiar and penetrating odour. 

Specific gra. Its spccific gravity at 60° Fahr. is 0*7947 ; at 68° 
Fahr. it is 0*792. No means of solidifying it are 
known. 

Alcohol has a strong affinity for water ; hence 

Prcparatiou. it abstracts this fluid from the atmosphere. It is 
prepared by the chemist from the rectified spirit 
purchased from the rectifier. It is obtained by 
adding chloride of calcium, carbonate of potash, or 
well burnt lime, to the spirit which is thus dis- 
tilled. The salts or lime retain the water whilst 
the alcohol distils over. 

Its tises. In photography, alcohol is used in several solu- 

tions; but, where required to be of the most 
absolute purity is in the additions made to the 
collodion. Should it contain water, the quality 
of the film will be thereby greatly deteriorated. 
Sulphuric Ether is prepared by the distilla- 

Mode of tion of rectified spirit and sulphuric acid. It is 

''* rectified from water, sulphurous acid, &c., by the 

addition of carbonate of potash and re-distillation. 

It is a colourless, limpid fluid, having an agreeable 
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fragrance. The ether of the shops contains a little cqi-lodion. 
alcohol, and its specific gravity varies from 0*733 
to 0-765. 

Newly washed for photographic use, its specific 
gravity at 60°, Fahr. is 0-720 to 0*725, and it should specific gra- 
not redden litmus. Pure and recentlyprepared ether 
possesses neither acid nor alkaline qualities; but 
by exposure to light and air, it absorbs oxygen, by 
which acetic acid and water are produced. 

The ordinary ether of commerce is contami- men con- 
nated with either spirit or water, or both. Caution water. &c. 
must be observed in approaching a candle near 
the unstoppered bottle, as its vapour is highly 
inflammable. 

Collodion. — Much of the success of the photo- imnortance 
graphic manipulation depends on the nature ofieBs^^'^ 
the collodion employed; the qualities most de- 
sirable for it to possess are, that the film laid from 
it should be even, and free from all reticulations, 
specks or marks of any kind whatever; that it 
should flow freely aijd evenly, that it should be 
verv sensitive to the obscure radiation from the 
subject ; whilst the deposit it gives on the highest 
lights should not be of too great opacity ; that it 
should remain for a considerable period colourless 
and sensitive. 

If in portraiture, and pictures from the life, 
it is insensitive, the skill of the operator will 
not avail him, and not only will the expression 
of the sitter become heavy and unpleasing, 
from the time necessary to take the picture, Deiirabie 
but the light and shade will be faulty and *" * ^'^** 
disagreeable, and the whole picture unsuccessful. 

19 
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Defects. 



DilTerrut 
•tutes. 



rr>i.T.c>iiTow. Whilst in copying chalk drawings^ prints, and 
most especially for microscopical and astronomical 
purposes, if the collodion used is not perfectly 
structureless and clean in the film it gives and the 
image it presents, it will be valueless for those uses. 

It is better to purchase it prepared by those 
whose sole care it is to procure the necessary 
ingredients of undoubted strength and purity, and 
to give their exclusive care to its preparation. 

Collodion varies much in its qualities, accord- 
ing as it may have been more or less recently 
iodized ; if intended for portraiture, &c.,[twelve to 
twenty-four hours is the best time to use it after 
iodizing; the qualities it then possesses are — more 
sensitiveness and less intensity — which latter is 
advantageous, since in printing &om the re- 
sulting negative the light permeates through the 
highest lights, which are thereby full of forms and 
gradations of tone. The same state is proper for 
interiors, instantaneous pictures, and all subjects 
difficult by their local colours or illumination. 

Landscapes, architecture, exteriors, stereoscopic 
pictures (being executed with small rapid lenses 
and requiring extremely clear definition on a 
diminutive size), still life, statues, &c., will be 
better treated by collodion in the middle state, 
which allows longer exposures without fogging, 
gives greater intensity and clear definition, but 
necessitates more time than the first. 

Whilst chalk drawings, prints, maps, fac-similes 
of MSS., &c., will be advantageously taken with 
a sample long iodized and insensitive to half 
tones, but giving bare glass and intense deposit. 



For various 
purposes. 
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The operator will find appropriate uses for toninu 
samples in all stages of iodization, and they may 
be advantageously combined to meet certain re- Mating. 
quirements, or by having two or even three baths 
in different states of neutrality y moderate and 
greater acidity^ very excellent pictures will be 
obtained, since by the skilful and iudicious com- Different 

... batlia. 

bination of their qualities with varying states of 
collodion the operator may so modify his means as 
to meet every requirement in. the manner the most 
advantageous to the subject undertaken. Caution Precautions 
is required in not approaching too near lights 
with unstoppered bottles of collodion, its vapour 
being almost as inflammable as that of ether. 

The Toning Bath {for original silver process), 
— The solution for giving the desired degree of 
colour to the proofs, is composed in the following Formuin for 

,. * solution. 

proportions. 

Clean water 10 ounces. 

Hyposulphite of soda . . . 6 ounces. 

Chloride of silver .... 40 grains. 

Chloride of gold .... 10 grains. 

Dissolve the hypo in eight ounces of the water, 
add the chloride of silver, stir well ; take a clean 
developing glass, put in it the ten grains of 
chloride of gold, add the remainins: two ounces of Mode of pre- 

, . ° pariug, 

water, dissolve, and stir well with a clean glass 
rod, now keeping the first solution in motion by 
stirring it briskly , add the second with a sweeping 
motion, which shall at once intimately mix it with 
the hypo (not pouring it in one spot). The 
sooner it is used the better, indeed, the gold 
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To.ij.fo should only be added immediately before it is 
wanted. 

and keeping. This solution must be prepared in a deep 
yellow light, and kept strictly in the dark; 
when new, the above is the formula, afterwards, 
the chloride of silver will not be needed, being 
supplied from the proofs, as they are toned in 
sufficient quantity. When quite freshly prepared, 
the tones obtained are not agreeable, being too 
gay and purpling in colour ; on further use these 

Desirable will ffivc placc to fine dccp shades of violet brown, 

colours. 1 • 1 1 1 

approaching black. 

There are several conditions which must be 
carefully noted as affecting this manipulation. 
First, the bath must be tested each time before 

Tested for usiug, and if more than slightly acid, it must be 
corrected with drops of solution of carbonate of 
soda in distilled water — testing between each 
addition — until nearly neutral ; were it in much 
excess of acidity, the half tones and delicate 
markings of the subject would be injured or 
effaced. Next, on the state of temperature 
depends greatly the time required for toning. 

Affected by Varying from ten minutes, at 80° Fahr. to two 

temperature, j^^^^ ^^ ^^ ^^^^ 

The lighter parts of the subject are better 
preserved when the time occupied in toning is not 
too much prolonged ; therefore, in cold weather it 
is well to raise and keep up the temperature of 
this solution to 60°. 

Those who print in large numbers would find a 
Expedient for pewter hot watcr case, communicating with a 
eqtiaizing. j^^-j^j.^ qj^ wluch to placc the Wedgewood tray. 
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advantageous ; when merely a limited number of '^^^^'JJ° 
proofs are required, the following exj^edient will 
be found quite satisfactory. Take a deep Wedge- 
wood tray, a size smaller than the one contain- 
ing the toning solution, fill it with boiling water, 
and stand the tray with the bath upon it for half 
an hour before using; the temperature should show 
an increase of 20° in winter. As has been pre- 
viously said, the fixing bath of hypo gradually ^Jj^"^ 
becomes a toning bath, by the accumulation of 
the portions of the latter which it acquires, and 
thus partially or entirely saturated, it is unfitted 
for its purpose of clearing the proof from the toning 
chemicals. 

The manner which the writer has found very 
satisfactory to manipulate this part of the process. Mode of 

« , , IT operating. 

IS as follows : — have three Wedgewood dishes, 



No. 1. 



No. 2. 



No. 3. 



The 




The 




Quite New 


Toning 




Middle 




and clean Hypo 


Bath. 




Bath. 




fixing sol. 



The proofs having nearly acquired the proper 
tone in No. 1, are passed on to No. 2, when a 
considerable portion of the yellow colour in the 
whites is seen to be discharged, whilst the darks 
acquire cooler tones ; having remained according 
to the temperature, as previously directed, they 
are to be passed through water to remove the 
solution from their surfaces, and placed in No. 3 ; 
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TOIIIKO 

Bath. 



Permanency. 



yarums qua- 
litiei. 



Ii«neKt of 
thrfe solu- 
tions. 



Continual 
addition of 
gold neees- 
sanj. 



here they will be observed to become silvery in 
the darks and absolutely white. If now they are 
properly washed, as elsewhere directed, they will 
be permanent. 

Proofs taken direct from No. 1, washed and 
dried, will fade in a few weeks. 

Proof passed through No. 2 may last a few 
months. 

The writer has not known a proof toned and 
fixed as mentioned, and subsequently thoroughly 
washed, to fade, although many of them are 
freely exposed to the gases of a London atmo- 
sphere.^ 

The other advantages of this treatment are, 
that before No. 1 solution becomes stale, and 
gives tones deficient in freshness, it is withdrawn 
and renovated by the continual additions from 
No. 2, which, in its turn, is improved from No. 3 ; 
where entirely new and clean hypo is being 
placed, the intermediate bath prevents the fixing 
from being so quickly contaminated — thus saving 
trouble and expense — and at the same time is 
preparing itself to take the place of the toning. 

Between each batch of prints, which should be 
in small quantities (not more than ten), addition 
of gold to the bath is necessary, in the ratio of 
two and a half grains to each twelve by ten print. 
Manipulate strictly as follows : take one ounce of 
NEW saturated sol. hypo, add to No. 1, — ^into two 
ounces of water put twenty-five grains of chloride 
of gold — dissolve. Now, stirring as before directed, 

* This reiterated on the experience gained by the time now 
elapsed since the assertion was made in the former edition. 
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put in the gold solution, and tone a surface of solution s. 
prints equivalent to ten of 12*10. The saturated 
sol. hypo, balances the water introduced with 
the gold, and the weak additions from the other 
trays. 
The Toning Bath (for the alkaline qold »ro- Aikaii»fi 

'^ , */ x- toning solu- 

cess) in the following proportions : *><>"• 

To hot water .... 10 ounces. 

Add carbonate of soda . . 15 grains. 
When dissolved — 

Add chloride of gold . . 1 grain. 

to be prepared an hour or so before required. As 
this solution does not keep, only the quantity 
required for immediate use must be made. 

Chloride of Gold is produced by dissolving How pre- 
pure gold in nitro-hydrochloric acid. The deep 
yellow solution thus obtained yields, by evapo- 
ration, yellow crystals of the double chloride of 
gold and hydrogen ; when this is cautiously heated, 
hydrochloric acid is expelled, and the residue, on • 
cooling, solidifies to a red crystalline mass of ter- colour of the 
chloride of gold, very deliquescent, and soluble in 
water, alcohol, and ether. When pure it is of a 
very deep orange colour; for photographic use it 
is better purchased in small hermetically sealed How best 
glass tubes, containing each about fifteen grains, 
as, if exposed in larger quantities to the atmo- 
sphere, it will become deteriorated by deliques- 
cence, caused by the removal of the stopper. 

Chloride of Silver is a chalky-looking, white 
powder, insoluble in water and nitric acid, but 
soluble with ease in cyanide of potassium, hypo- How •oiubie. 
sulphite of soda, and ammonia. It is procurable 
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soLCTioHs. by adding a saturated solution of common salt to 
a solution of nitrate of silver. It falls as a white^ 
curdy precipitate, which, well washed and dried, 
is chloride of silver. 

^compoMd It is decomposed by light both in a dry and wet 
state ; very slowly if pure, and rapidly if organic 
matter be present. 

Developing Solutions. — That for cadmium, 
or simply iodized collodions, is prepared in the 

Proporiioni, following proportions : 

Distilled water . .1 — 10 — 20 — 40 ounces. 

Pyrogallic acid . .3 — 30—60—120 grains. 

Acetic acid . . . i — 6 — 10 — 20 drachms. 

Alcohol . . . i — li — 2i — 5 drachms. 

Mix the distilled water and the pyrogallic 

"Tiiree acid, filtration is unnecessary; now add the 

iioii. alcohol and acetic acid. When made in these 

proportions it keeps better than when prepared 

of less strength. It is easily diluted as required 

to meet circumstances of light and temperature. 

Light and It should be kept from the light, and, in summer, 

rious!"^"' in a cellar ; in cool weather it will keep a month 

or more ; in summer a week or ten days ; a slight 

discoloration is of no consequence; but, if it passes 

beyond, its power of developing slight action on 

the film is impaired. For instantaneous work, it 

is better quite recently prepared. 

For Iron Development of bromo-iodized 
collodions, developing solution No. I. 

Protosulphate of iron . . . 300 grains. 

Glacial acetic acid .... 1 ounce. 

Alcohol 2 ounces. 

Distilled water .... 20 ounces. 
Filter. 
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Intensifying solution, No. 2. soLunoys . 

PyrogalUc acid .... 3 grains. Solutions for 

, iron develop* 

Citric acid 1 grain. ment. 

QIacial acetic i drachm. 

Distilled water .... 1 ounce. 

When the image has well come out, under the 
application of No. 1, wash the plate thoroughly, 
and examine it, by holding it vertically up to the 
(yellow) light. Should it appear sufficiently 
dense — which, in small sizes, in some conditions 
of Ught and exposure it may— wash and fix it. 
Generally the deposit will be too weak to give a 
bright print, in which case wash well, and accord- 
ing to the size of the negative, pour into a de- 
veloping glass sufficient of No. 2 to cover the Mode of 
plate; rock it backwards and forwards several 
times, and return it to the developing glass ; now 
add to it, according to quantity of solution and 
temperature, drops of a thirty grain plain sol. of 
nitrate of silver in distilled water ; give the de- 
veloping glass a rotary motion to well mix, return 
the solution on to the negative, and keep it in 
continual motion, till sufficient density of deposit 
is obtained by its means. Sometimes, before the 
requisite density is obtained, this solution becomes 
turbid, in which case it must be poured off the 
plate, and a fresh quantity applied in a similar 
manner. This operation may, when necessary, 
be several times repeated, until the requisite 
power is obtained. 

PvROGALLic Acid is prepared by heating quickly How ob- 
tannic or gallic acid, previously well dried ; it is 
obtained as a sublimate in white plates or needles. 
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soLUTio!»». possessing a strong empyreumatic odour and bitter 

Tested. taste. It should not redden litmus^ and should 
not be kept in solution. 

Glacial un- AcETic AciD. — This is seldom really gladaL 
nor is it, indeed, very important for the collodion 
process that it should be so. The presence of a 

UMiewex- very small quantity of water halves the price of 
the acid, and is not worth consideration. In its 
most concentrated form it should be solid at 60^, 
but when of this strength it is expensive. 

The Exciting Solution for Printing is 
composed of — 

Nitrate of silver ... 60 grains. 
Distilled water . . . • 1 ounce. 

Strength for If thick papcTS are used, such as Papier Saxe, 

thick papers. . . *. ^ r -i. x -n u • j 

eighty grains, or more, of nitrate will be required 
to give good results. 

This solution will rapidly become weaker,"*^ 
and crystals of nitrate must be added to it to 
keep it up to the requisite strength : it will 
Modeofdis- likewise become discoloured. This, to a certain 
extent, does not signify; provided the paper ex- 
cited with it is used at once, as the hypo fixing 
bath removes such stains from the whites, and 
leaves them perfectly pure. When more, however, 
than a mere light brown discoloration has ensued 
in the solution, it may be removed by the use of 
^^ Kaolin," or china clay, which is to be shaken up 
with the darkened solution, in the proportion of 
about twenty grains to the ounce of liquid ; and 
it will precipitate the discoloration. The upper 
portion may then be decanted. 

* It mast be tested by the Argentometer. 
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l^ho reader is cautiotKHl agairiHt tho iiho of miudtkinn. 
animal charcoal for thin purpoHc: an on floatinir Aiiiiimi rimr- 
albumcnizca paper on a Molution ho punned^ tlic tivn. 
albumen detaeheN itnelf from the pa|)ery and tim 
rcNult iM very dama^itif; to the proofn^ which are 
totally deficient in depth and brilliancy. T\n) 
horn tonf(N are to be UNtul in tluH Nolution. They 
keep the handn free from MiaitiM and the paper in 
better condition. 

Pure nitrate of Milver Mhould be employed. It 
in not neccHMary that it Mhould be r(;cryHtalli/i(;d^ 
aH for the bath nolution. 

FlXlNO HOMJTION poll THK FiLM. TllC aboVC HttmrwlftJ 

1 , . 1 • 1 • -iolutlon. 

iH prepared by Maturating any dcMircd quantity of 
water^ accordiiif^ to mm of the bath^ with liypo- 
Nulphite of Moda; that iM^ until the water will 
diNHolve no more. It will b(;eome diMcoloured by 
UMC, which iM of no conHcquence : indeed^ it in 
better when not perfectly new ; itM action ih Ichm iisunr when 
violent on the d(di(!ate partM of the depoMit. 

Fix I NO HoM/TioN (for printing) Ih pn^pared in 
the following proportioim: 

Klltontd wttior . . .15 oiinoflN. 
IlyiioNiilphliu of Nodii . . \ Wu, Avolnlupoin. 

llypoNiJLi'iiiTH OP HoDA Ih Hiadc by digcNting MoaAofpro- 
Mulphite of Moda on flowerH of Mulphnr, at a high p"*^""' 
temperature. It occMirM in white^ tratiNparent 
cryMtalM, and Im viTj/ varlahle. in (piality. When 
g(K)d; it Mhould diMMolve one half of itM weight of 
iodine; and itM Molution Mhould give no precipitate tmi of 
with a Moluble Malt of Mtrontia or lime. *'***"*''• 
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Aberration, spherical, illustrated, 31. 

Absorption of light, 17. 

Accessories, how arranged, 155, 16G. 

Acid, pyrogallic, 297 ; acetic, 297. 

Alcohol, 286. 

Angle of light on sitter, 69, 159. 

Animals, photographic study from, 202. 

Apertures, large incorrect, 26. 

Architecture offers facilities, 194; artistic treatment of, 196; 

data respecting, 198. 
Area of aperture in the eye and camera, 22, 24 ; importance 

of, 65. 
Argentometer, 102. 
Astronomical photography, 237. 
Atmosphere, disperses light, 33. 

Backgrounds vulgar, 148 ; artistic, 154. 

Bath, glass, 98 ; nitrate, preparation of, 284 ; toning, 289 — 
294 ; nitrate solution, its importance, 278 ; for instan- 
taneous work, 178 ; portraiture and landscape, 280 ; useful 
data respecting, 283. 

Books, facsimiles of rare, 225. 

Bottle, specific gravity, 97 ; collodion, ether, 103. 

Bronzes, treatment of, 211. 

Busts, useful practice from, 153 ; treatment of, 209. 

Calotype, its nature, 8. 

Cameras, portrait, 80 ; landscape, 81 ; stereoscopic, 229 ; 

stands, 84. 
Cartoons of Raffaele, copied, data, 223. 
Charcoal, animal, its use detrimental, 298. 
Chirurgery, data respecting, 206. 
Cloths, focussing, 106 ; glass, 107. 



^^wi-N- 



I 

I 

V 



}02 INDEX. 

voiiis, medals, &c., 213. 

Collodion, process discovered, 8 ; film, to lay, 108 ; film, to 

excite. 111 ; film, to expose, 113 ; qualities and yarious 

dUtes of, 287-8. 
Copying pictures, ancient masters, 216 ; modem, 218, 221. 

Defects, fogging, 128 ; bare glass, 131 ; wavy marks, 132 ; 

white rings, 133 ; serrated marks, pin-holes, 134 ; spangles, 

comets, 135, 136 ; streaming marks, 137 ; stiiins, various, 

139—143. 
Developing stand, 96. 
Development of the image, 117; appearances, 121; iron, 

149;pyro,119. 
Diamond, glazier's, writing, 102. 
Diaphragms, action of, 63. 
Dippers, 94. 
Draining rack, 97. 
Drawings, mode of lighting, 224. 

Ether, 286 ; newly washed, 287. 

Exposure, time of, 1 14. 

Eye, human, compared with camera, 18. 

Focus by the eye, 20 ; defective, 25 ; in portraiture, 162 ; 

unnatural, 190 ; depth of importance in portraiture, 42 ; 

power of increasing, 46, 63. 
Fixing the image, 124. 

Glass, best for studio, 69 ; baths, 98 ; measures, pestle and 

mortar, spoons, rods, 100 ; funnels, 101. 
Glasses for negatives, 90 ; cleaning, 93 ; developing, 100. 
Gold, chloride of, 295. 
Groups in the studio, 161 ; in open air, 173. 

Head-rests, various, described, 88. 
Horn tongs, 102. 

Instantaneous pictures, 174 ; data respecting, 179, 181 ; slide 
for, 182 ; architecture, 200 ; marine, 201 ; animals, 202 ; 
shutter, 201. 

Interiors, appropriate lenses, 234 ; data, 237. 

Kaolin, its utility, 298. 
Landscapes, photographic, 183. 
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Lenses, nature of, 29 ; nomenclature, 30 ; photographic, 35 ;^ 
panoramic, 25 ; sinde, 37 ; Dallmeyer's single, 39 ; first 
portrait, 40 ; Petzvars portrait, 41 ; Dallmeyer's portrait, 
43 ; orthodcopic, 48 ; triplet, 50 ; doublet, Eoss's actinic, 
52 ; rectilinear, Dallmeyer's wide angle, 54 ; rapid, 55 ; 
testing, quick acting, 151. 

Liji^ht, nature of, 10 ; reflection of regular and irrcffular, 12 ; 
intensity of, 11 ; refraction of, 12 ; dispersion of, 13 ; ab- 
sorption of, 17 ; diffused carefully and shield the lens from, 
47, 49 ; best for copying, 224. 

Manuscripts on vellum, 225. 

Mezzotints, treatment of, 224. 

Moon, photographed, 240 ; appearances, 241. 

Operating room, 75 ; boxes, 191. 
Over-exposure, 116. 

Paper, litmus, its use, 128 ; Bive, Saxe, 266. 
Parallel of the action of the eye and the camera, 18. 
Pathology, application of photography to, 207. 
Photography, its varied applications, 2 ; discovery of, 7. 
Photo- micrography, modus operandi described, 243-256. 
Planets, actinism of, 240. 

Plate, boxes, 94; holder, pneumatic, 97; developing, 102. 
Portraits, lar^e, 145, 152 ; full length, three quarters, 146 ; 

carte de visite, 147 ; " cabinet," 149 ; quick, 150. 
Portraiture, methods of treatment, 156; retouching, 160; by 

the ^reat masters, 161 ; groups, 162. 
Potassium, cyanide of, 120. 
Prince Consort, the late, photography encouraged by, 217, 

223. 
Printing, carbon. Swan's process described, 258 ; silver, 

original method, 265; alkaline gold, 277; presses, 105. 
Printing frames, 105. 
Prints, copying of, 221. 
Proofs, permanency of, 277. 

Kapidity of lens, test for, 59 ; pfreatest, of lenses, 151. 

Kays, visual, not photogenic, 17. 

Reflectors, 159. 

Keflexion of light, 1 1. 

Refraction of nght, 12. 

" Retouchiog" the negative, 160. 

Scale for apertures, 66. 
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locales, Tarious, 95. 

^ Screw-clamp, wooden, 94. 

Silver, nitrate of, important chemical, 285 ; chloride of, 295. 

Sketches of groups desirable, 161 ; photographic, 163. 

Skies necessary to landscape pictures, 187. 

Soda, hyposulphite of, 120, 299. 

Solations, for nitrate bath, 278-; developing, by pyrogallic — 
by iron, 296 ; intensifying, iron, 297 ; fixing, for negative — 
for printing, 299 ; exciting (printing), 298 ; toning, origi- 
nal silver process, 291 ; for alkaline gold, 295. 

Spectrum, solar, its nature, 15. 

Spectrum, visible photographic, 17. 

Spirit-lamp, 105. 

Stand, retort, 101 ; used in fusing nitrate, 285. 

Stars, photographic image, 240. 

Statues, 209, 210. 

Stereoscopic pictures, mode of treatment, 226. 

Still, 104. 

Still-life, 212, 213. 

Studio, glass, 68. 

Sun daily photographed, 241 ; eclipse of, 242. 

Swing-bacK, its action lUuatrated, 87. 

Temperature, modes of equalising, 70 ; effect of on exciting, 

116 ; exposing, 115 ; developing, 118 ; toning, 274. 
Trays, Wedgewood, 99 ; gutta-percha, 100 ; glass, 106. 

Varnish, Scehn^e, amber, 127 ; old, detrimental in copying, 

216. 
Varnishing the picture, 125. 
Ventilation, 75, 76. 
Ventilator, Amott's, 76. 



THE END. 
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